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1. INTRODUCTION

The performance of competition sailplanes as measured by maximum 1ift
to drag ratio (L/Dmax) or average cross—country speed has shown a steady
improvement with time as shown in Figure 1 (Reference 1). This performance
improvement has been due to the continual evolution of airfoils and of fiber-
glass and metal structures to achieve low drag and high aspect ratio wings.
The quest for high performance has had a profound effect upon the handling
qualities of sailplanes. The increased L/Dmax has increased the range of

flight speeds. To minimize the trim drag,

the static stability margin has been 541
decreased which has increased control 501
sensitivity and decreased pitch con- 46
trol force gradients. The very slen— 42 1
der wing and fuselage structures have 38 1
also introduced aeroelastic effects 534-
upon the sailplane control response L 30
characteristics. B 26 -
22 4

There has been some concern voiced 18-
about the trends in high performance a1
sailplane handling qualities. Poor 04
handling qualities generally result in
increased pilot workload which may °% T

1900 1820 1940 1960

compromise flight safety. Thus there YEAR
is a strong interest in determining Figure 1. L/Dmax Versus Time

whether the current trends in sailplane
performance improvement can continue while at the same time a high level
of flight safety can be maintained.

The primary objective of this study was to make a qualitative evaluation
of all aspects of high performance sailplane handling qualities and to define
areas which require further study. To accomplish this objective at a modest
cost, a round-robin flight evaluation of several sailplanes by several test

pilots was conducted. The Cooper-Harper Rating Scale and pilots' comments



were to be used to evaluate the sailplane handling qualities. The specific

objectives of this study were:
1. Using the Cooper-Harper Rating Scale and pilot comments investigate
the handling qualities of high performance sailplanes.

2. Obtain pilot opinion of handling quality characteristics to assist
the formulation of airworthiness standards.

3. Develop a data base of pilot opinion which would be of value in
the design of future sailplanes.

4. Delineate areas which warrant more quantitative study.

The development of high performance sailplaneé has evolved in discrete
stages with several sailplanes vieing for the market at each stage. Thus it
was determined that if the sailplanes developed since the early 60's were
arranged into groups, then one sailplane from each group should be chosen for
the evaluation session. The sailplane grouping logic is given as follows:

Group l: Borderline between utility and racing class, L/Dmax mid 30's.

Group 2: First sailplanes to use fiberglass structures. Represents

technology in the late 60's. Most have camber changing
flaps and/or drag chute.

Group 3: Sailplanes developed in early 70's. Most numerous class in
USA today, hence important.

Group 4: Sailplanes developed during mid 70's. Just becoming
available in substantial numbers. Most have landing
flaps.

Group 5: Very high performance, L/D ax. > 50. Effect of large
span on handling can be established by this class.

Group 6: High performance two place. Used in tramsition to high

performance single place sailplanes.

Test pilots for the flight session were chosen from NASA, FAA and the
soaring community to ensure that a wide range of pilot backgrounds would be
brought to bear upon the sailplane handling quality evaluatioms.

The text which follows describes the evaluation session and presents the
analysis of the pilot opinion data. Chapter 2 describes the sailplanes,

pilots and the flight session. Chapter 3 presents the analysis of the pilot



ratings and comments. The evaluation questionnaire, pilot ratings, and pilot
comments are presented in the Appendices.

The sailplane owners are due a special thanks for lending their sail-
planes for the flight test session. They were Mr. John Thompson, McCrory,
Arkansas; Mr. Lanier Franz, Roanoke, Virginia; Mr. Dave Lawrence, Starkville,
Mississippi; Mr. Marion Griffith, Dallas, Texas; Schweizer Aircraft Corporation,
Elmira, New York; and the Air Force Flight Dynamics Laboratory, Dayton, Ohio.
Many members of the Soaring Society of America gave this project unstinting
support. Mr. Howard Ebersole, Associate Director of the Raspet Flight Research
Laboratory, provided excellent organizational support in the sailplane prep-
aration and in the flight session. The departmental staff support for this

project was as usual, superb.



2. SAILPLANE FLIGHT TEST SESSION DESCRIPTION

2.1 Introduction

The flight test session had to satisfy several requirements and con-
straints. The round-robin evaluation format required that six sailplanes and
seven test pilots must be on site simultaneously. To accomodate the pilots
busy flight schedules, the flight session was organized to conduct the flight
activities necessary to acquire the required data in a maximum of 7 days.

The session was scheduled for the early May period to avoid conflicts with

the soaring season, and yet to have the possibility of encountering soaring
conditions. In all respects, the flight session was a complete success.

There were no problems acquiring the sailplanes, the weather during the flight
session was perfect, the test pilots were very enthusiastic, and cooperative,

and all operations were conducted safely.

2.2 Evaluation Sailplanes

Within the previously mentioned groups of sailplanes, a ranking was made
to determine which one had characteristics of most interest to this investi-
gation. At the same time, only sailplanes with standard approved type
certificates were considered. The soaring community was most cooperative in
supporting the acquisition of the evaluation sailplanes.

Sailplane 1. This sailplane was chosen since it represents the transition
to higher performance ships. It has a fixed horizontal stabilizer with a
fairly large chord elevator. The fixed gear is ahead of the center of gravity.
The sailplane is equipped with Schemmp-Hirth type divebrakes.

Sailplane 2. This sailplane is equipped with camber changing flaps which
are inter-connected with the ailerons. The landing gear is retractable and is
ahead of the center of gravity. The sailplane has schemmp-Hirth type dive-
brakes, and a very short, straight control stick. The sailplane is placarded
against intentional spins.

Sailplane 3. This sailplane was selected from Group 3. It has an all-
moveable horizontal tail and a control stick which curves slightly toward the

pilot. The ship is'equipped with retractable landing gear ahead of the center



Parameters
Wing Span
Wing Area
Aspect Ratio
MAC

Max Weight
Wing Loading
Root Chord

Tip Chord
Fuselage Length
Fuselage Width
Hor. Tall Area
Hor. Tail Span
Elevator cf/c

Vert. Tail Area

L/D max (Handbook)

Fwd C.G.

Aft C.G.

I (Approx.)
vy PP

Table 1

Sailplane Dimensional Parameters

1

15.0

12.40

18.1

0.885

299

234.6

1.232
0.394
6.680
0.584
1.65
2,819
0.42
1.13
32
20

40
186

2

15.0

9.48

23.6

0.687

300

311.2

0.940
0.343
6.198
0.610
1.04
2.395
0.28
1.06
39
25

52
186

3

15.0

10.00
22.5

0.704

300/390

325.6/383

0.955
0.368
6.350
0.635
0.99

2.408
1.00

0.84

35.2

26

47
204

Sailplane

4

15.0

9.64

23.3

0.681

299/422

306.4/430.9

0.914
0.373
5.842
0.584
1.00
2.032
0.56
0.78

37

27.8

38.2
186

"5

20.3
14,40
28.6

0.756

445/580

301.6/392.6

0.980
0.350
7.290
0.610
0.99

2.408

1.00

49
29

45
407

17.4

16.72
18.0

1.069
649

378.3

1.483
0.483
8.153
0.813
2.03
3.200
1.00
1.43
34
25

38
1178
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Figure 2. Three View of Sailplane 1.



Figure 3.

Thfeé View of Sailplane 2.



Figure 4.
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Three View of Sailplane 3.



Figure 5. Three View of Sailplane 4.
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Figure 6. Three View of Sailplane 5.
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of gravity, and has upper surface divebrakes. Intentional spins are pro-
hibited with this sailplane.

Sailplane 4. This sailplane has a'conventional fixed stabilizer and
moveablée elevator. The retractable landing gear is located slightly behind
the center of gravity. The camber changing flaps, interconnected with the
ailerons, can be positioned up to 90 degrees for landing.

Sailplane 5. This ship had the largest wing span among the evaluation
sailplanes. The horizontal tail, control stick and landing gear arrangement
was identical to that of sailplane 3. This ship is equipped with camber
changing flaps interconnected with the ailerons, and with upper surface dive-
brakes.

Sailplane 6. This sailplane represented a typical, fairly high per-
formance two seater. It features a fixed landing gear, an all moveable
horizontal tail equipped with anti-servo tab and large counterbalanced dive
brakes.

A three-view drawing of each sailplane is shown in Figures 2 through 7,
and the principal geometric characteristics are presented in Table 1.

In general, each sailplane was in excellent mechanical condition. Since
in some of the ships intentional spins were prohibited and/or some of the ships
were not equipped with water ballast or drag chutes, the effect of these threé—

factors on the overall sailplane handling qualities was not evaluated.

2.3 Evaluation Pilots

Each evaluation pilot is affiliated with one of the following organiza-
tions: Soaring Society of America, Inc., the Federal Aviation Administration
and the National Aeronautics and Space Administration. Table 2 indicates the
number of flight hours as pilot in command of each pilot. Two of the pilots
were professional experimental test pilots and had considerable experience
with the Cooper-Harper rating scale. Four of the seven pilots had consider-
able sailplane cross-country and competition flying experience. Preceeding
the flight test sessions, these four pilots were asked to describe to the rest

of the group in detail what they conceive to be the flight role or mission of
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a high-performance sailplane. Thus, all of the pilots had a clear under-
standing of the broad mission for which this class of aircraft is designed.

Table 2
Evaluation Pilot Flight Experience

Pilot
Aircraft Type 1 2 3 4 5 6 7
Sailplane 6500 1500 700 30 20 1500 20
SEL 500 500 200 600 200 1000 2450
MEL 1800 2600 3800 5000 1250
Jet Fighter 2500 1000 1500
Jet Transport 450 7000 3500 4000 550
Helicopter 50 250

2.4 Flight Session Preparation

To achieve the objectives of the evaluation session, several tasks were
conducted prior to the session. An overriding consideration was the round-
robin format for the session which required six sailplanes and seven pilots to
be brought together for a one week period. Since the pilots were available
for a limited time, it was most important that the sailplanes be properly
prepared in advance of the session. A constraint upon the session date was
that it must occur early in the year so that the borrowed sailplanes would
not be away from the owners during contest activities.

The session data was scheduled for May 1 thru May 6, 1976, so that
University students could assist in the flight operations. With the grant
awarded February 16, 1976, this session date would allow time for sailplane
acquisition, pilot selection, sailplane checkout, instrumentation development
and flight session planning. The schedule was tight but all objectives
were accomplished.

The acquisition of the sailplanes was found to be much easier thamn
anticipated. A few phone calls to members of the soaring community quickly
revealed that the sailplanes of interest were available in the southeastern
region of the U.S. The owners were most interested in assisting in this

investigation.
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Prior to the flight session, all sailplanes except 4 and 5 were acquired
with sufficient tiﬁe for a thorough inspection, airspeed calibration check,
and weight and balance check. ' Sailplanes 4 and 5 were delivere& by evaluation
pilots and had prior checkout.

Sailplane 6 was acquired early and was used as a testbed for formulating
the evaluation tasks and for the development of a simple sailplane data
acquisition system. A battery powered signal conditioning unit was developed
to give a digital display of either stick position or stick force to the pilot.
It was found that small low friction potentiometers could be quickly attached
to the sailplane control linkages, but the press of other flight activities
and difficulties with pilot data recording limited the utility of quantitative
data recording during the flight session. The stick forces were too low for
the stick force balance borrowed from Dryden Flight Research Center and also

the balance was too bulky for high performance sailplane control sticks.

2.5 Flight Session

The flight session was conducted May 1 through May 6, 1976. The weather
was ideal throughout the session with a wide range of convection conditions
present. The pilots were allowed to fly each of the ships as required to
complete the evaluation questionnaires. Cassette recorders were used to
record inflight comments to be used later during the evaluations. A maneuver
list was supplied to further support the evaluation.

A total of ninety-eight flights were made for a total of 80 flying hours.
The sailplane evaluation forms were completed during the session to maximize
evaluation effectiveness. The pilots were most cooperative and willing to
participate. The session was very flight intensive, yet all objectives were

accomplished without any mechanical or safety problems.

2.6 Pilot Opinion Sampling Instruments and Data Presentation

The primary objectives of this study were to (1) obtain pilot opinion of
the handling qualities of current high performance sailplanes, (2) to aid in
the formulation of certification criteria, (3) to provide some guidance in
future designs, and (4) to delineate areas which require further study. The

most cost effective method to accomplish this task was to stage a round-robin
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flight session in which seven test pilots evaluated six sailplanes representing
distinct groups. The detailed sailplane handling quality pilot opinion data
was obtained with a questionnaire which used the Cooper-Harper Rating Scale
and pilot comments. _
Questionnaire I (Appendix A) was designed to record the pilot's rating
and comments of the sailplanes' handling qualities, design_and'cockpit layout.
Each test pilot completed a questionnaire for each sailplane_that he flew.
The questionnéire was configured to evaluate the pilots' opinion of the sail-~
plane handling qualities over the entire operating envelope from takeoff to
landing. Specifically, each flight consisted of a,toﬁ to an éititudé of
2700 or 3300 meters (AGL) depending on the pilot's preference. Evaluation
tasks in smooth air were carried out before the flightlreached lower alti-
tudes (1000-1200 meters AGL) where convective conditions were usually encoun-

tered. On the average, the duration of each flight was 45 minutes, although

were made in both smooth air and in thermalling flight to determine if there
were any significant pilot opinion differences between the smooth air test
conditions and the usual operational environment, that is under convective
conditions. A set of maneuvers listed in Table 3 was flown by each pilot to
provide a basis for the evaluations. The pilots made comments on cassette
recorderis during each flight and these comments were transcribed by the pilots
to the questionnaires. The questionnaire included evaluations of the design
and cockpit layout.

The Cooper-~Harper Rating Scale (Reference 2), widely used in the evalu-
ation of handling qualities of powered aircraft, was adopted for this
gquestionnaire. The attractive feature of the Cooper-Harper Rating Scale,
Figure 8, is the decision tree structure which guides the pilot to a number
for his rating value. PFor this initial study, the interpretation of the
rating écale was broadened to be used in the evaluation of such sailplane
characteristics as ease of assembly, inspection,.and cockpit layout. The
key to this interpretation was. the assumption that the pilots would compensate
for deficiencies in the design'as they would for deficiencies in flight
stability and control. It should also be noted that only two of the seven

pilots had extensive previous experience with the Cooper-Harper ratihg scale,
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Table 3
Evaluation Flight Tasks

A. Smooth Air Maneuver List

1. Evaluate take-off roll.

2. Evaluate tow characteristics; box tow plane.

3. Release, slow flight, stall entry, general characteristics.

4. Attain and maintain constant IAS:50-70-90 kts. Evaluate trim
capability over speed range. Note friction, noise, and vibration
level.

5. Evaluate return to trim at 60 and 90 kts IAS.

6. Evaluate stick free stability. Trim at 60 and 90 kts. Introduce
5 kts airspeed perturbation and release stick. Note rate of con-~
vergence or divergence, time period of oscillation.

7. Evaluate stick position and force gradients over speed range.

Trim at 75 kts, decelerate slowly to near stall then accelerate to

100 kts.

8. Evaluate pitch altitude response to small stick pulses over speed

" range especially at high speed (may be combined with Item 7).

9. Evaluate stick forces during pull up from high speeds.

10. Time roll rate during turn reversal (from 45° to 45° bank) at

min. sink speed and at 65 kts. Evaluate ease of maintaining
constant airspeed and coordination (zero sideslip).

11. Evaluate steady sideslip. Note force levels during rudder over-

balance.

12. Evaluate constant g turn, 45° bank, 60 kts, L and R.

13. Evaluate constant g turn, 60° bank, 70 kts, L and R.

14. Evaluate flight path control system, pattern, flare characteristics, .

ease of touchdown control, landing roll.

B. Convective Flight Maneuver List

1. Evaluate takeoff, possibly crosswind effects, and tow characteristics
in turbulence.

2. Evaluate stall/spin (incipient spin only) characteristics. Note
onset of pre-stall buffet.

3. Thermalling characteristics

a. Low speed turns
b. Stall-spin susceptibility, recovery
c. Control characteristics near other aircraft

4. Interthermal flight evaluation. Fly at max L/D speed plus 10 kts
and at rough air airspeed or 100 kts IAS (whichever is lower).

5. Evaluate handling during secondary task.

6. Evaluate glide path control, touchdown and rollout characteristics
in turbulence.

16



ADEQUACY FOR SELECTED TASK OR DEMANDS ON THE PILOT PILOT
(; REQUIRED OPERATION* ;) (: ATRCRAFT CHARACTERISTICS @ IN SELECTED TASK OR REQUIRED OPERATION | RATING
. Ny
Excellent . Pilot compensation not a factor for 1
Highly desirable desired performance
> -gg Good ° Pilot compensation not a factor for 2
Negligible deficiencies desired performance
Fair - Some mildlv ° Minimal pilot compensation required for 3
| unpleasant deficiencies desired performance
[ ) (" Minor but annoying . Desired performance requires moderate 4 h
deficiencies pilot compensation .
Is it No Deficiencies !
Moderately objectionable Adequate performance requires
satii::g:)r:ze::ghout 4 warra;t: . "8  jeficiencies b considerable pilot compensation 3
{ mprovemen
Very objectionable but ° Adequate performance requires extensive 6
\ y L tolerable deficiencies pllot compensation J
[ [ Adequate performance.mot attainable with h
Is adequate Major deficiencies L] maximum tolerable pilot compensation. 7
perforg:ance No Deficiencies Controllability not in question
attainable with a tolerable require Considerable pilot compensation is required
pilot workload? fmprovement Major deficiencies o trol P p. q 8
Major deficiencies ° Intense pilot compensation is required to 9
J - retain control p
Is Tm 3
provement Control will be lost during some portion of
it controllable? mandatory ' ' Major deficiencies * required operation 10

*pefinition of required operation involves designation of flight phase and/or
( Pilot decisions ) gubphases with accompanying conditions.

Figure 8. Cooper-Harper Rating Scale
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Consequently, the other pilots had a tendency to use the Cooper-Harper Scale
as a linear interval scale. |

After the flight session was completed, the Cooper-Harper ratings and
pilots' comments for each task of Questionnaire I were transcribed into a
data file on the university mainframe computer to facilitate the analysis
and presentation of the data. The Cooper-Harper Rating Scale, is not a
linear scale, thus statistical techniques do not strictly apply. However,
averages and standard deviations were computed to gain some measure of the
consensus of pilot opinions. An average and standard deviation of all sub
tasks for each pilot were computed to allow correlation of the average of sub
tasks ratings with the major task rating. The pilots' responses to Question-
naire I are given in Appendix B. The format adopted was to group the
responses of all pilots for all sailplanes covering a major area of interest
such as longitudinal handling, etc. Extreme caution should be exercised in
drawing conclusions from the numerically averaged ratings. As can be seen
from the individual pilot ratings, different pilots used different standards

of acceptance.
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3. RESULTS AND DISCUSSION

3.1 Pilot Rating Summaries

The Cooper-Harper Rating Scale is a valuable tool in the evaluation of
aircraft handling qualities. . To provide a measure of the variability of the
pilot's assignment of ratings, averages and standard deviations for each task
were computed for each sailplane. Again, it must be emphasized that the
Cooper-Harper Rating Scale is non-linear and thus statistical methods do not
strictly apply. Table 4 presents a summary of the average and standard
deviation of all pilot ratings of a task for each sailplane. These average
readings should not be directly compared with the levels of acceptability
shown on the Cooper-Harper scale, but are rather a gross indication. Average
Cooper-Harper ratings greater than 3.5 (with no specific meaning attached)
have been underlined to delineate areas where problems were noted by most of
the pilots. The standard deviations are a measure of the variation in the
pilot's rating of a particular task.

Pilot rating numbers without their accompanying pilot comments are of
very little value. The individual pilot ratings and comments furnished in
Appendix A are rather formidable in their volume and scope. The numerical
summaries of Table 4, rather than being accepted by the reader at their
Cooper-Harper rating scale face value, should be used as a guide to point out
sections of particular interest in the appendix pilot rating information.

Sailplanes 4 and 6 received poor ratings in construction and rigging.
Sailplanes 4 and 5 rated down in cockpit layout, sailplanes 3 and 5 in
longitudinal handling qualities, and sailplane 6 in stall/spin characteristics.
Sailplanes 3, 4, and 5 were given poor ratings in landing characteristics, and
sailplane 6 in circling flight. Sailplane 1 received consistently higher
ratings than all other aircraft, in every rating category, and was often
cited as a benchmark of excellence for sailplane handling qualities. To gain
more than this superficial information, the reader must refer to the indi-
vidual pilot comments in the above areas, which provide an understanding of

the reasons for the ratings.
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Table 4. Rating Summary for Sailplanes

SAILPLANE
1 2 3 4

TASK AVG STDV  AVG SIDV  AVG STOV  AVG STDV
1 I, Design 2.50 .50 2.00 .71 2,00 71 5.00 1.00
2 A. Pllot Opin. of Comst. Rigging 2.00 1.00 1.37 .41 2.25 43 4.50 .50
3 1. Ease of Inspection 3.00 .82 1.50 .50 2.75 1.30 2.50 .50
4 2. Safety of Control System 2,00 .00 2.50 1.12 1.75 43 3.50 1.50
5 3. FEase of Assembly 2.33 .47 1.25 .43 1.75 .43 5.00 1.00
6 B. Pilot Opinion of Cockpit Layout 3.60 .49 2,60 .80 1.80 .75 4,25 1.48
7 1. Pilot Comfort 3.29 .88 2.14 .99 1.14 .35 2.33 .75
8 2, Control System Arrangement 3.29 1.39 2,71 .70 3.00 1.41 4.80 1.60
9 3. Instrument Display 2.57 .49 2.33 1.11 1.50 .50 2.00 .63
10 4, Pilot Visibility 3.29 .88 1.43 .73 1.86 .83 1.83 1.07
11 5. Pilot Safety 3.75 .83 3.50 .50 3.50 1.12 1.60 49
12 II. Smooth Air Maneuvering 1.12 .22 2,40 .49 2.33 47 2,00 .00
13 A. Pilot Opin of Initial Takeoff Roll 1.67 .94 2.75 .99 2,57 ..73 2.67 1.60
14 1. Towline Hookup 1.60 .49 2.17 .69 2.33 .94 1.17 .37
15 2. Control of Plane in Init. Roll 1.79 1.19 3.14 .99 2.57 .73 2.00 .58
16 ) 'B. Pilot Opinion of Tow 1.37 W41 2.20 .75 2.50 .50 2,20 .40
17 1. FEase of Maintaining Position 1.43 .73 2.29 .70 2.29 .70 2.00 .00
18 2. Adrcraft Trim 3.50 1.34 2,57 L7370 2.43 .49 2.50 1,26
19 3. Control in Propwash 1.43 .73 2.14 .64 1.86 .64 2.17 .37
20 4. Release Characteristics 1.50 .50 1.67 .47 2.17 .69 1.80 .75
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Table 4 (Continued)

SAILPLANE
1 2 3 4 5 6
TASK AVG STOV  AVe STOV AVG  STDV AVG  SIDV AVG  STDV  AVG  STDV
21 C. Pilot Opinion of Long.Handling 1.25 .43 2.60 .49 4.10 1.11 3.20 .75 4.20 1.33 2.67 .94
22 1. Ease of Est & Main Con Airspeed 1.57 .90 2.43 .73 2.29 .45 2.67 47 2.40 .80 2.00 .58
23 2. Plane Trim Sys.Over Speed Range 3.86 .64 3.00 .53 2.33 1.25 2.33 .94 2.60 1.20 2.60 1.02
24 3. Pitch Sensitivity 1.29 .45 2.29 W45 2.71 .70 2.17 .69 3.20 1.17 1.67 W47
25 4, Stick Force Gradient 1.57 .49 2.14 .99 2.29 1.03 3.17 1.07 2.80 1.17 2,33 1.25
26 5. Stick Fixed Stability 1.25 W43 1.50 .50 2,25 .43 2.00 .00 2.00 .00 2,00 .63
27 6. Stick Free Stability 1.17 .37 2.29 1.16 3.43 2.77 2.17 .69 4.20 2,93 2.20 .40
28 7. Return to Trim 1.83 .69 3.17 1.07 3.80 3.19 1.40 .49 4.25 3.42 1.80 .75
29 8. Maneuvering Response 1.29 45 .--2.86 .35 2.71 .88 2.17 .90 3.60 1.62 2.00 .58
30 9. Phugoid Characteristics 1.60 .49 2.83 .69 5.29 2.60 2,40 49 5.40 2.58 2.00 .00
31 10. Dive Recovery 1.71 .45 2,71 .88 4.00 2.00 2,20 .98 3.30 1.78 2.00 .00
32 D. Pilot Opinion of Lateral Handling 1.00 .00 2.80 .75 2.20 .51 2.20 .40 2.60 .80 2.00 .00
33 1. Aileron Force Gradient 1.43 .49 2.14 .64 1.86 .64 2,17 .37 2,20 .40 2.00 .00
34 2. Rudder Force Gradient 1.43 .49 1.86 .83 2,29 1,03 2.17 .37 2.60 .49 2.17 .37
35 3. Roll Rate over Speed Range 2.00 .93 2,14 .35 1.86 .64 2.58 .45 3.30 1.08 2.50 .76
36 4, Sideslip Characteristics 2.00 .76 2.83 .69 2.86 .64 2.17 .90 2.80 .75 2.60 .49
37 5. Ease of Turn Entry 1.29 .45 2.71 .70 1.86 .64 2.00 .58 2.60 1.02 2,20 .75
38 6. Yaw Due to Aileron 2.00 .58 2.67 .75 2.17 .69 2,40 .80 3.00 1.55 2,50 .50
39 7. Yaw Due to Roll 2.00 .63 3.40 .49 2.20 .75 2.25 .83 2.00 .00 2.33 .94
40 8. Ease of Main. 45° Bank Turn 1.43 .73 1.86 .64 1.64 .69 2.00 1.00 1.20 .40 2.58 1.24
41 9. Ease of Main. 60° Bank Turn 1.57 .73 2.14 .64 1.93 .78 2.00 1.00 1.60 .49 2,83 1.07
42 E. Pilot Opin.of Plane Stallspin Char. 1.88 .74 2.20 1.60 2.40 1.02 3.00 .63 2.20 .75 4.33  1.25
43 1. Rudder, Aileron Effect Dur. Stall 2.00 .53 1.86 1.12 1.86 .64 2.33 .75 2,00 .63 3.00 1.15
44 2. Stall Warning 2.43 .49 2.71 1.39 2.43 .90 2,50 .76 2.20 .98 2.33 1.25
45 3. Aggravated Stall-Tend to Spin 2.00 1.00 2.14 1.73 2.57 .90 3.00 .58 2,20 .98 4.000 1.15
46 4. Stick Force Gradient 1.57 .73 2.00 .76 2,57 .73 2,00 1.00 2.60 .49 2.33 1.25
47 5. Stall Recovery, Altitude Loss 1.33 .47 1.67 .75 2.14 .64 1.80 .75 1.80 .75 3.67 .89
48 6. Spin Entry 1.75 .83 3.00 1.41 2.33 .94 2,67 47 2.00 .71 4.50 1.12
49 7. Spin Recovery 1.00 .00 1.50 .50 2,00 1.00 1.50 .50 2,50 .50 2,00 1.00
50 8. Stall From Turn at Low Speed 1,50 .50 1.86 1.12 1.67 47 2.25 1.09 2.00 1.10 4.00 2.52
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Table 4 (Continued)

SAILPLANE
1 2 3 4 5 6
TASK AVG STDV  AVG STDV  AVG STDV  AVG STDV ~ AVG SIDV  AVG  STDV
51 F. Pilot Opin. of Plane Landing Char. 1.70 .40 2.75 1.30 3.20 .40 3.50 .50 2.90 .66 2.33 47
52 1. Pilot Visibility 2.57 .90 1.43 .73 1.43 .49 1.50 .50 1.40 .49 1.00 .00
53 2. Glide Slope Control 1.57 .73 3.00 .93 2.57 .49 2.67 .47 2,40 .49 1.33 .75
54 3. Alrs. Control, Airb. Ease of Mod. 2.14 .99 3.14 .99 3.14 .35 4,08 .61 2.60 .49 1.60 .80
55 4, Ease of Land. at Intended Spot 1.57 .49 2.57 .73 2,57 .73 3.87 .40 2.40 .49 1.50 .50
56 5. Ease of Control, Sink at Touch 1.50 .50 2.29 .88 2.43 49 2.54 .85 2.40 .49 1.80 .40
57 6. Control During Rollout 1.43 .73 2.57 .73 4.00 2.38 1.67 47 4.00 1.26 1.33 47
58 III. Flight Characteristics in Convection 1.00 .00 2.50 .71 2,60 .49 2.62 .41 3.20 1.17 3.00 1l.22
59 A. Pilot Opinion of Tow 1.50 .76 2.42 .84 2.42 .61 2.00 .00 3.87 1.43 2.25 .43
60 1. Ease of Maintaining Position 1.33 .75 2.50 .96 2.50 .50 2.00 .00 3.00 1.22 2.00 .00
61 2. Response to Vertical Currents 1.83 .69 2.50 .50 2.83 .69 2.00 .00 2.50 .50 2,00 .00
62 3. Release 1.80 .40 1.75 .43 2,00 .63 2.33 47 2.00 .82 2.00 .00
63 B. Pilot Opinion of Circling Flight 1.00 .00 2.40 .97 2.00 .00 2.87 .74 2.30 .75 4,33 2.62
64 1. Low Speed Handling 1.17 .37 2.83 .90 2.00 .58 2.75 .83 2.40 49 5.00 2.16
65 2. Stall-Spin Susceptibility 1.75 .38 2.33 1.37 2.00 .58 2.37 41 1.60 .49 5.33° 2.87
66 3. Ease of Centering Thermal 1.83 .69 2.33 .75 2.00 .58 2.75 .43 2.75 1.09 3.33 47
67 4. Speed Control 1.50 .50 2.17 1.21 2.33 47 3.25 1.09 2.20 .98 4.33  1.25
68 C. Pilot Opinion of Cruising Flight 1.60 1.20 2.20 .98 2,60 .97 2.37 .65 2.20 .98 1.67 47
69 1. Ease of Controlling Airspeed 1.67 1.11 2.17 .69 2.33 .94 2,37 .65 2.60 1.36 1.50 .50
70 2. Pull up into Thermal 1.67 47 2.00 1.15 2.00 .82 2.87 .89 2.00 .63 2.50 1.50
71 3. Ease of Pref. Secondary Tasks 1.50 .50 2.50 1.12 3.00 .82 2.50 .50 3.20 1.94 1.50 .50
72 4. Ride Quality 2,17 .80 2,17 .37 2.25 .56 2.75 .43 1.80 .75 2.50 .50
73 5. Ease of Main. Straight Flight 1.40 .49 2.33 1.11 1.50 .50 1.75 .43 1.60 .80 1.75 .43



3.2 Pilot Evaluation of Ease of Assembly, Inspection and Cockpit Layout

Although these factors are generally not regarded as an essential part
of handling qualities, as, say, longitudinal stability, all three character—
istics do influence the ease and precision with which the pilot is able to
perform tasks for the overall mission of the sailplane. In rating these
characteristics, the pilots tended to disregard the dichotomous structure of
the Cooper-Harper scale; instead, they were asked to rate these factors on a
linear scale from one to ten. Also, three of the pilots did not rate the
ease of assembly and inspection since the flight test session did not provide
enough time for them to become familiar with these characteristics.

The pilots who rated the ease of assembly and ease of control system
inspection generally gave better ratings to the newer machines. These pilot
ratings also confirmed the fact that frequent assembly/disassembly is part
of the high-performance sailplane role and the ease of assembly should be a
very important design objective.

Pilot comments on the cockpit layout show that there were wide variations
among the six evaluation sailplanes. The pilots found visibility was adequate
in all ships. They singled out poor ventilation, the use of curved control
sticks, confusing or unhandy secondary control handles (such as trim and flap
handles), need for good pilot protection as areas of concern. The variety
of adverse comments indicates the need of some sort of standardization for

the location, shape and color of the secondary control handles.

3.3 Pilot Opinion of Longitudinal Characteristics

Takeoff. Average pilot ratings ranged from 1.8 for sailplanes 1 and 6
to 3.2 for sailplanes 2 and 5. Sailplanes 1 and 6 were generally the most
stable, had the highest stick forces, and had strong damping of the short
period pitching oscillation. Pilots commented that sailplane 2 was mbre
sensitive in pitch than they liked, and that they tended to overcontrol in
pitch during takeoff. On sailplane 5, pilots reported disliking the stick
bobbing force and aft when rolling over bumps. One pilot felt it necessary
to maintain greater ground clearance while he was airborne and waiting for
the towplane to accelerate to takeoff speed than with other gliders and

that wing flexing resulted in undesirable excursions in fuselage-to-ground
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clearance. Although he gave a pilot rating of 2, one pilot noted that on
sailplane 4, the longitudinal stick feel-and-trim spring system had high and
unsymmetric breakout forces which caused him to overcontrol.

Tow. Again, pilot ratings were best for sailplanes 1 and 6, averaging
1.4 for 1 and 1.5 for 6. The worst average rating was 3.5 for sailplane 5.
Pilots strongly objected to inertially induced stick forces, and reported
overcontrolling, and a feeling that a serious PIO could occur. When the
tow speed was increased from the standard 70 knots to 80 knots, the over-
control/PIO tendency was reported more severe. One pilot reported he was un-
willing to fly left-handed while raising the landing gear on tow. Sailplane 2
was reported easily upset in rough air, requiring frequent small control
corrections. It received several pilot ratings of 3. Sailplane 4 was reported
sensitive and easy to overcontrol, receiving pilot ratings of 2 and 3.

Establishing and Maintaining Airspeed. Establishing and holding speed

was rated satisfactory for all sailplanes. It was reported by one pilot to be
difficult to make fine speed corrections in sailplane 4 due to high breakout
forces (his pilot rating was 2 however). For sailplane 5, one pilot reported
that a pitch correction tended to continue past the intended point and had

to be arrested by a checking control input, (his pilot rating was 4).

Longitudinal Trimming. The trim system on sailplane 1 was rated un-

satisfactory. Comments were that it was ineffective and inconvenient. The
trim system of every sailplane was reported as inconvenient to use, but only
sailplane 1 was rated unsatisfactory. Comments indicated that pilots were
content to fly without trimming rather than use inconvenient trim devices,
except in the case of sailplane 6 in which stick forces became excessive.

Pitch Sensitivity. Sailplanes 3 and 5 received some pilot ratings of 4

and 5 for oversenéitivity. Sailplanes 2, 3, 4, and 5 were described as
sensitive, but 2 and 4 did not receive poor pilot ratings for sensitivity.

Stick Force Gradient, Stick Fixed Stability, and Stick Free Stability.

These were not tasks, but requests for opinions on the suitabilty of
the listed characteristics. In the absence of quantitative data and since the
pilot comments were rather general, the responses to these three requests for
pilot opinion are broadly summarized: sailplane 1 was well liked; numbers 2,

3, and 5 were characterized as having light stick forces, bordering on too
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light, while sailplanes 4, and, even more so, 6, were judged to have too-
heavy stick forces.
Return to Trim. The pilots were satisfied with the return-~to-trim char-

acteristics of all sailplanes, giving pilot ratings of 2 to 3. An exception
to this was pilot 1 who apparently excited the phugoid mode on this test and
rated phugoid damping. Two pilots felt the task had no relevance to their
opinion of a sailplane's handling qualities. Early NACA flying qualities
tests by Gilruth (Reference 3) also showed that the tendency to return to
trim speed was relatively unimportant for visual flight.

Maneuver Responsé. Opinions diverged on the maneuvering responses of the

six sailplanes. Sailplane 1, 4, and 6 were well liked By all pilots, receiving
mostly 1 and 2 pilot ratings. Sailplane 2 received mostly 3 ratings and
comments giving the impression it was more responsive than the pilots liked.
Sailplanes 3 and 5 got mixed opinions. Sailplane 3 was rated 4 and sailplane

5 rated 5 due to low or nil stick-force-per-g by some pilots. Delayed g re-
sponse due to the flexible wing was reported to cause difficulty in stabilizing
rapidly applied g by one pilot.

Phugoid Characteristics. This was not a flying task susceptible to pilot

rating. Nonetheless pilots expressed their opinions of the suitability of the
characteristic. Pilots were satisfied with the lightly damped or neutral
stick-free phugoids of sailplanes 1, 2, 4, and 6, while some pilots objected
to the strongly divergent stick-free phugoids of sailplanes 3 and 5. The
divergent motions appeared to be caused by a dynamical interaction between the
sailplane phugoid mode and the pitch control system.

Dive Recovery. Sailplanes 1, 4, and 6 were regarded as satisfactory.

Sailplane 2 was given satisfactory pilot'fatings, but several comments sug-
gested that it was more sensitive than desired. Sailplanes 3 and 5 were rated
unsatisfactory by some pilots who commented that the stick forces were too
light, and sometimes reversed during pull-outs.

Ease of Centering Thermal, and Speed Control in Circling Flight. All

sailplanes were rated satisfactory for these tasks. Comments indicated that
the high stick forces and heavy stability of sailplane 6 caused an undesirably
high workload in circling at varying bank angles as is typically dome in
thermalling flight. On sailplane 3, comments noted that the very low or

negative stick-force-per-g was very pleasant to fly and felt immediately
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natural and comfortable during the thermalling task.

On sailplane 5 the same

comments were made, and additionally that in an established thermalling turn

the stick could be moved as much as T cm aft without appreciably affecting

the turn. This later characteristic was not felt objectionable.

Table 5

Sailplane Longitudinal Stability and Control Characteristics

Sailplane Control Forces

Static Longi- Stick-Free

Stick Perceived

Trim tudinal Stab. Short Per.

Force Sensitivity

Damping Per G
1 Aerodynamic Spring Moderate High Mod- Moderate
+ Spring erate
2 " " Lo " Lo High
3 Spring + " " " Nil "
Bobweight
4 Aerodynamic " " " Lo "
+ Spring
5 Spring + " " " Nil "
Bobweight
6 Aerodynamic Tab High " Mod- Moderate
erate
Table 6

Summary of Opinions on Longitudinal Handling Qualities

Takeoff and Straight Maneuvering &

Sailplane Tow Flight Dive Pull-Out Thermalling
1 Well Liked Well Liked Well Liked Well Liked
2 Satisfactory Satisfactory Satisfactory Satisfactory
3 Satisfactory Well Liked Satisfactory Well Liked
4 Satisfactory Satisfactory Satisfactory Satisfactory
5 Satisfactory Well Liked Unsatisfactory Well Liked
6 Well Liked Well Liked Well Liked Satisfactory
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Table 5 summarizes the longitudinal stability and control characteristics
of the sailplanes evaluated and Table 6 summarizes the pilot opinion of longi-
tudinal handling qualities for primary flight tasks. Table 6 shows that longi-
tudinal characteristics best liked for thermalling are less well liked for
takeoff, tow, maneuvering, and dive pull-out. From Table 5 it appears that
increased stability and reduced sensitivity are beneficial to the first three
tasks while lower stability and greater sensitivity are desirabie for the
last task. Table 6 shows that all the sailplanes had satisfactory or better
longitudinal handling qualities for normal flying and thermalling, and that
all but one were also satisfactory for maneuvering and dive pull-out. This
was not surprising since all of the evaluation sailplanes were commerically

successful in series production.

3.4 Sailplane Lateral-Directional Handling Qualities

Sailplane performance growth has not influenced lateral-directional
handling qualities as much as the longitudinal handling qualities, although
both have been degraded. The only serious lateral-directional problem
apparent in current high performance sailplanes is in takeoff and landing,
where low roll control and rudder power can lead to loss of directional con-
trol, especially in crosswinds. One cause is the placement of the landing
wheel ahead of the C.G., which increases weather cock tendencies. Another
is a raised C.G. coupled with a further aft and lower placement of the tow
line attach point, which introduces a significant rolling moment with sailplane
heading/tow line misalignment. This problem warrants further study to better
define controllability during takeoff and landing.

Although pilot comments did not reflect any serious inflight problems,
improvement in lateral-directional handling qualities, such as roll response
quickening, increased roll control power, and reduction in rudder coordinatioﬁ
requirements, would enhance performance in soaring flight, due to the im-
portance of quickly acquiring and centering the thermals and of reducing pilot
workload. Informal discussions with the evaluation pilots, as well as reported
pilot comments, support this conclusion. Pilot opinions were mostly in the

"excellent" to "minor but annoying deficiencies'" region (pilot ratings 1 to 4).
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Sailplane 1 was "excellent" to 'good" (pilot rating 1 to 2) in almost
every area. Pilot comments emphasized the good qontrol-harmony between rudder
and aileron and ease of rudder-aileron coordination. Spiral stability was
neutral, which was noted as beneficial for thermalling flight.

Sailplane 2 pilot ratings ranged from 2 to 4, with many comments about
high rudder coordination workload in maintaining ball-in-the-center flight,
both in turns and turn entries as well as level flight. Inadequate rudder
control power was cited, as evidenced by insufficient rudder to maintain
balanced flight in moderate rate turn entries. Spiral stability was slightly
negative in thermalling configuration, which increased rudder-aileron
coordination problems. Lateral-directional characteristics for this sailplane
could be summarized as distracting and irritating. One pilot commented
negatively on pitchup with sideslip, which is peculiar to this sailplane.

Pilot ratings for sailplanes 3, 4, and 5 fell in the 1 to 4 range. In
average overall pilot ratings, sailplane 3 was slightly better Fhan sailplanes
4 and 5, but ratings for each sailplane showed different areas of emphasis,
as indicated in the following paragraphs.

Sailplane 3 lateral-directional control harmony and coordination was good.
Comments ranged from '"no problem" to '"pleasant'". Comments showed, however,
that sailplane 1 was better. A comment for sailplane 3 on aileron effective-
ness was that ailerons remained very effective even below stall speed.

The only complaints for sailplane 4 were due to the requirement for
considerable top aileron in turning flight and mild objection to coordination
workload in lateral maneuvering.

Sailplane 5 received good to excellent ratings for its ease of control in
maintaining desired bank angles in turning flight. Several pilots objected to
its low maximum roll rate of about 15 deg/sec, about 5 deg/sec less than that
of all the other sailplanes, though 2 pilots commented that roll rate was
surprisingly good for a sailplane of this large a wing span. Other comments
indicated that the rudder force gradient was too high and noted too wide a
deadband around neutral for airplane response to rudder inputs.

Sailplane 6 was judged as a training sailplane, suitable for transitioning
into high performance ships. In this context, it received very good ratings,
except for ease of maintaining desired bank angles and for control near the

stall. Concerning turning flight, pilots commented that rudder forces were
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too high relative to longitudinal stick forces and that unintentional over-
controlling in pitch produced frequent pre-stall airframe buffeting. Lateral
control near stall was poor due to decaying roll control power with airspeed
decrease.

Rudder overbalance, or "rudder lock" was a characteristic common to
sailplanes 2, 3, and 5. The pilots did not find this unsafe or even annoying,
except on sailplane 5; one pilot gave sideslips a rating of 4 due to this
feature, noting that about 180 N pedal force was required to "unlock" the
rudder and that large sideslip angles were possible. Control, however,
remained good and very little buffeting occurred at the high sideslip angles.
This is classified as a minor but annoying deficiency. Rudder overbalance on
the other sailplanes required much less pedal force to unlock. It is con-
cluded that although préportionally increasing rudder pedal force with rudder
deflection is a desirable characteristic, rudder overbalance is not unsafe
unless very high pedal forces or other overruling characteristics are in-
volved. For instance, sailplane 2 encountered overbalance at about 1/2 rudder
deflection and sailplanes 3 and 5 at about 3/4 deflection. These conditions
were acceptable, but it might be that overbalance of significantly less rudder

deflection would be unacceptable.

3.5 Sailplane Stall/Spin Characteristics

Cross—country soaring flight sometimes involves steep turns at low
altitudes to take advantage of whatever lift may be available, avoiding landing
unless absolutely necessary. Since optimum airspeed for thermalling flight is
near the stall speed, stall and incipient spin characteristics are of prime
importance in safety of flight.

Stall warning characteristics of the evaluation sailplanes were described
as mild for sailplanes 1 through 5 and too much for sailplane 6. The airspeed
stall warning band varied from 1 to 3 kts for the first 4 sailplanes, and were
often in a form that could be masked by atmospheric turbulence. However, once
the stall was recognized, recovery in most cases was easily and quickly
effected by merely relaxing aft stick pressure and flying out of the stalled
condition with little altitude loss. Sailplane 6, on the other hand, had a
wide stall warning airspeed band of 10-12 kts, which caused stall buffet to
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occur frequently at thermalling flight airspeeds. The pilots noted that this
is an undesirable characteristic because familiarity with the stall warning
buffet degrades its -effectiveness and tends to cause the pilot to ignore the
warning.

As to stall, incipient spin, and recovery characteristics, sailplanes 1,
2, 3, and 5 generally received good to excellent ratings with sailplane 1 being
foremost. Good aileron control was noted, even below stall speed, and abused,
cross—controlled stalls did not reveal undesirable qualities. Sailplane 4
recovered immediately with relaxation of aft stick force, but two pilots
noted a definite autorotative (spin) tendency if recovery was not executed
promptly with wing drop. Sailplane 6 showed a tendency to yaw and roll to the
left and to pitch down from a cross-control stall and received lower ratings

due to this characteristic toward spinning.

3.6 Sailplane Approach and Landing Characteristics

Once committed to landing, sailplanes cannot go up; it follows that one
of the primary considerations in evaluating approach and landing characteristics
is ease of glidepath control. Precision in touchdown control is paramount for
landing in unprepared and restricted areas, a situation often encountered
in cross-country soaring flight. It is therefore not surprising that most of
the evaluation sailplanes were criticized for lack of spoiler, flap, or air-
brake effectiveness and precision.

Sailplane 6 received the best ratings, in the fair to good category,
largely because of the effectiveness of spoilers in controlling glidepath.

For instance, one pilot noted that due to dive brake effectiveness, it was
easy to make "difficult" landings. '"Difficult" here means landings over
obstructions into a limited landing area.

Sailplane 1 again received the best rating of all except sailplane 6,
although it was noted that the divebrakes were somewhat ineffective. The same
comment was made about sailplanes 2, 3, and 5. Sailplane 4 relied only onflaps
for glidepath control. This concept was criticized on two points: large changes
in pitch attitude with varying degrees of flap extension made precise glide-
path control more difficult, and awkward placement, high force requirements,

and complex flap control positioning requirements degraded precision of
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"suck-open' tendency of spoiler

glidepath control. Some pilots criticized the
controls on the other sailplanes for the same reasons; the necessity to hold
force to restrain spoiler control lever aft movement degraded precise control
in pitch with light stick forces, especially if spoiler control forces were
high. '

It is concluded that more quantitative information should be gathered on
primary glide path control capability and also interaction of glide path

controls with primary flight controls.

3.7 Pilot Opinion and Certification Criteria

Pilot opinion specifies the characteristics pilots like in sailplanes,
Certification criteria specify the characteristics thought by the certi-
fying authority to be essential to their safe operation. There is no reason
to expect that pilots will invariably prefer a safer characteristic to one
less safe. The contribution to safety of a given characteristic sometimes
being recognizable only by a complex analysis or demonstrated in accident
patterns. However, in the absence of such analysis or evidence, it would seem
sensible that criteria should conform in general to favorable pilot opinion.

General and specific examples of conflicting criteria and pilot opinion
follow:

In general, pilots were willing to accept sailplanes that were some-
what more sensitive and less stable in pitch than they liked for take-off,
tow, and dive recovery in order to get easy longitudinal maneuvering and low
stick forces for soaring flight-—-the mission of a sailplane. In particular,
the criteria specifying a return—to-trim within, say, 10 percent of trim
speed was felt to be of no benefit, and when achieved through increased stick
centering forces considered to be a harassment. In what way such a criterion
is essential to safety is not clear.

The only undesirable characteristic exhibited by some of the high per-
formance sailplanes was marginal control during takeoff and landing. Current
certification requirements are vague in this area. A requirement of controll-
ability during takeoff and landing in crosswinds up to a prescribed level

would be appropriate.
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The requirement that no rudder overbalance occur was considered by some
pilots to be overly restrictive. They argued that the natural instinct to
straighten out would be sufficient to cue the ﬁilot to overcome the mild over-
balance that commonly occurs on gliders at large sideslip angles.

The sailplanes flown illustrated the ways in which stalling behavior
desirable for sailplanes differs from that desirable for power planes. First,
pre—-stall warning was found to be of little or no value because of the normal
course of thermalling, the stall boundary is commonly exceeded--an alarm
quickly loses its value when often sounded. In any case, regardless of the
presence or absence of any pre-stall warning, the considerable loss of climb
that would result from reacting to every momentary gust-induced stall warning
is unacceptable to most sailplane pilots. They will maneuver as the thermal
demands and accept brief occasional stalls. Because occasional stalls must be
accepted, it is important that only the least reduction in angle-of-attack be
sufficient to achieve an immediate unstall, and that very little loss in alti-
tude and very minor upset accompany the stall. Fortunately, this was just the
behavior observed for all the sailplanes except sailplane 6 which had con-
siderable altitude loss and some roll and yaw upset. For deeper or more pro-
longed or abused stalls, traditiomal criteria appeared acceptable. Thus,

a modification to the traditional criteria such that the initial stall replaced
buffet as a warning, and the deeper or aggravated stall be treated as the
stall for purposes of certification.

The drag modulation observed on the test sailplanes was felt to be
geﬁerally insufficient and the operating forces for the drag devices were felt
to be generally undesirable for both flaps and airbrakes. Additionally, the
variation of divebrake or flap effectiveness during the flare, float and touch-
down phase was felt to degrade the pilots' ability to control his landing
accuracy. In view of the importance of accurate landings for sailplanes, it

was felt that a rational basis should be established for future criteria.
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4, CONCLUDING REMARKS

The handling qualities of six sailplanes were evaluated by seven pilots
in a flight test session consisting of 98 flights. The term "handling
qualities" was defined to be those broad characteristics or attributes which
influence the ease and precision with which the pilot is able to perform
tasks for the overall misssion of the sailplane. In this context the evalua-
tion pilots were instructed to regard cross—country flight under visual flight
rules as the principal mission of the sailplane.

Sailplane characteristics were evaluated using the Cooper-Harper rating
scale with additional comments. The pilot opinion data indicates the
following:

1. The evaluation sailplanes were found generally deficient in the area
of cockpit layout. Poor cockpit ventilation, the use of curved
control stick, confusing secondary control handles and the need for
better cockpit crashworthiness were cited as reasons for deficiency.

2. The pilots indicated general dissatisfaction with pitch sensitivity
which in some cases was coupled with inertially induced stick forces.
While all sailplanes were judged satisfactory for centering thermals
and in the ease of speed control in circling flight, pilot opinions
diverged on the maneuvering response, pull-out characteristics from
a dive, and on phugoid damping. The pilots found that the tendency
to return to trim airspeed is relatively unimportant for visual
flight.

3. Lateral-directional control problems were noted mainly during takeoff
and landing. Pilot comments indicate the desirability of overall
improvements in roll response quickening, increasing roll control
power and reduction in the rudder coordination requirement. Existing
levels of rudder overbalance or "rudder lock" was not found unsafe
or even annoying.

4., Five of the evaluation sailplanes had very narrow airspeed band in
which perceptible stall warning buffet occurred. This was not objec-
tionable, however, since stall recovery was easy. The pilots objected

to the characteristics of wide airspeed band of stall warning followed
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by a stall with yawing and rolling tendency and substantial loss of
altitude during the stall.

5. Landing characteristics of the evaluation sailplanes were found
generally objectionable. Ineffective divebrakes, and the necessity
of exerting a force to restrain divebrake control lever were quoted
by some of the pilots. Flap type glide path control was also rated
deficient due to the large attitude changes accompanying flap
deflections and to the excessive flap actuation forces.

The present study shows the need for a more quantitative investigation of
the factors influencing pitch control sensitivity such as precise measurements
of stick forces due to both the aerodynamic hinge moments and the bobweight
effects arising from the different horizontal tail configurations. Further
study is required of lateral-directional control during takeoff and landing.
More quantitative information should be gathered also on the various glide
path control systems and the interaction of glide path controls with primary

flight controls.
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Pilot

Appendix A.

Questionnaire

SAILPLANE EVALUATION

Date

I.

Design.

A.

B.

Pilot Opinion of Construction

Sailplane

Flight No.

1. Ease of Inspection. . . . . e e e e e s e D
2. Safety of Control System. . e e e e e e e D
3. Ease of Assembly. . . . . . e e e e e .[::]
4. Comments

Pilot Opinion of Cockpit Layout. . . . . . . . . « .
1. Pilot ComfOorte + « « ¢ ¢ o« o s o s s o o o o D
2, Control System Arrangement. c e e e e e s .[::]
3. Instrument Display. . . . . e e e e e s .[::]
4, Pilot Visibility. . . . . . e e et e e .. D
5. Pilot Safety. « « « « » . & e e s s e e .[::]
6. Comments
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II. Smooth Air Maneuvering. . . « « « ¢ ¢ ¢ ¢ o o o o « ¢ o o & .[::]

A. Pilot Opinion of Initial Takeoff Roll. . . . . . . . .[::]

1. Towline Hookup. . +. + « ¢ « &+ ¢ o« o « « o o

2. Control of Sailplane During Initial Roll. . [::]

3. Comments

B, Pilot Opinion of Tow. . . « & ¢ « ¢ &+ ¢ « « o o & &
1. Ease of Maintaining Position. . . . « . . . .[:]

2. Alrcraft Trim. . . ¢ ¢ ¢ ¢ o o o o o o « o &

3. Control in Propwash. . . . . ¢« ¢« ¢« « ¢ ¢« ~ & [::]

4. Release Characteristics. . . . . . . . .

s

5. Comments

N

C. Pilot Opinion of Longitudinal Handling. . . . .

1. Ease of Establishing and Maintaining a
Constant Airspeed. . . « « + « ¢ « ¢ o+ o o« o

2. Sailplane Trim System Over Speed Range. . . .

4. Stick Force Gradient. . . . « « ¢« ¢« &+ ¢ « +

3. Pitch Sensitivity. . . « . « ¢ « ¢« ¢« « « o & [::]



D.

lo.

11.

Pilot Opinfon of Lateral Handling. . . . . . .

1.

10.

Stick Free Stability. . . . . . . . « . « « .

Return to Trim. . . . . ¢ ¢ ¢ ¢ o o o o « &«

OO0 O L

Maneuvering Response. . . . « ¢« ¢« « « « + « &

Phugoid Characteristics. . . . . . . . . .

Dive RECOVEIY. . ¢ o ¢ o o ¢ o o o o s o

Comments

ul

Aileron Force Gradient. . . . . . . « . &

Rudder Force Gradient. . . . . . + . . . .

Roll Rate Over Speed Range. . . . . . . .

OoooooonO

Sideslip Characteristics. . . . . . . . . .

Ease of Turn Entry. . « « « « « o « o « o &

Yaw Due to Aileron. . . . . . . .« ¢« ¢« o . .

Yaw Due to Roll. . . . . . ¢ ¢« & « &« o o &

Ease of Maintaining 45° Bank Turn. . . , . .

Ease of Maintaining 60° Bank Turn. . . . . .

Comments

41
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E. Pilot Opinion of Sailplane Stall-Spin Characteristics[::]

1.

2.

Pilot Opinion of Sailplane Landing Characteristics.

1.

2.

Rudder and Aileron Effectiveness During_Stalli::]

Stall Warning. . ¢« « + + ¢« ¢ ¢ « o o o« o &

Aggravated Stall-Tendency to Spin. . . . .

ainininininls

Stick Force Gradiemt. . . . . . . . « . .
Stall Recovery, Altitude Loss. . . . . . .

Spin Entry. . «. & & ¢ o o o s o o o s o .

Spin Recovery. . « . ¢« ¢ ¢ o o« o « o o .+ &

Stall From Turn at Low Speed. . . . . . . .

Comments

Pilot Visibility. . . . . . . . . « . . . . .[::]
Glide Slope Control. . . . . « « + « « & & =« [::]
Airspeed Control, Airbrake Ease of Modulation[::]
Ease of Landing at Intended Spot. . . . . . .[::]
Ease of Controlling Sink at Touchdown. . . . [::]
Control During Rollout. . . . . . . . . . . .[::]

Comments




III. Flight Characteristics in Convection. . . . « « + « « - « & D
A, Pilot Opinion of ToWw. « « « o o o o+ o o o o o o o & @ D
1. Ease of Maintaining Position. . . . . . . . D
2. Response to Vertical Currents. . « + « « o & [::I
3. Release.................._.D

4. Comments

B. Pilot Opinion of Circling Flight. . . . . . . . . .
1. Low Speed Handling. . « « « « « « &« « « « & D
2, Stall-Spin Susceptibility. . . . .« . . . . . D
3. Ease of Centering Thermal. . « . « . + + « . [:]
4., Speed Control. . « « ¢ v ¢ o & o o o o o D

5. Comments

C. Pilot Opinion of Cruising Flight. . . . . . . . . . |—__]
1. Ease of Controlling Airspeed. . . . . ., . . E]
2. Pull up into Thermal. . . . + « « « . . . & D

3. Ease of Performing Secondary Tasks. . . . .
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4, Ride Quality. . « « ¢ « ¢ s « o ¢ o o o o o
5. Ease of Maintaining Straight Flight. . . . .

6. Comments

[]
0




Appendix B
Cooper Harper Ratings and Pilots' Comments
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®bxkxn ZEROS INDICATE NO RATING BY PILOT *¥x%iks
v SAILPLANE 1 DATA

- PILOT
TASK _ DESCRIPTION OF TASKS 1 ? 3 g 5 6 7 AVER, STD DEV
1 I+ DESIGN «+00 «00 3.00 Nol!] +00 2¢00 «N0 2,500 »5N0
2 A+ PILOT OPINe. OF CONST. & RIGGING «00 .00 3,00 o0 .00 1+00 N0 32,000 1,000
§ i ﬁéETOF ENRBE e o sysTem 00 4:00  2:99 100 00 500 00 2:9%0 8%
. 3 . s -l [] .
d . EASE OF ASSEMBLY <00 5:00 5400 o0 .00 200 00 2.333 471
74 AVER. AND STDe DEVe OF SUBTASKS(EX le2rss) o0 20 2,7 49 2,7 5 a0 NN ofl o0 2.0 o0 0 o0 2.8 68
TASK PILOT COMMENTS
2 3 NOT AS GOOD AS GLASS SHIPS
3 3 HAVE TO REMOVE OVERWING FAIRING
4 3 G0OOD
73 g MgDERATEEEME %Y INSPECTION IS DIFFICULT AT ELEVATOR AND WING PINS
’
T4 6 9A EERON NNECTIO A
SAILPLANF 2 NATA
PILAT
TASK DESCRIPTION OF TASKS 1 2 3 [ 5 6 7 AVER, STD DEV
1 I. DESIGN _ 2.00 1.00 3.00 N0 «00 2.00 N0 2.000 «707
As PILOT oP;N. OF CONST. & RIGGING 150 1.00 1.00 N0 .00 200 00 1.375 415
é‘ g EE o] SPECTION 2.00 1.80 1.00 .00 +00 200 .10 1.500 «500
« SAFETY OF CONTROL SYSTEM 1.00 3.00 3.00 «00 .00 4400 N0 2,500 1,118
3. EASE OF ASSE BLY 1.00 1.00 1.00 «N0 ,00 2.00 00 1,250 433
74 AVER. AND STD. DEV. OF SUBTASKS(EX 1r2v4.) 163 o5 1,3 o5 1,7 9 o0 o0 40 .00 2.7 29 0 o0 1,7 92
TASK PILOT COMMENTS
4
3 i EXCELLENT
§ 2 APPEARS MECHANICALLY OF MARGINAL DURABILITY
g 3 go%g%%kglro GET AILERON MOVEMENT WITH DISCONNECTED PUSH RQODS
74 3 'HXS POOR LISTORY FOR RUDDER ACTIVATION SYSTEM. ELEVATOR, AILERON
4 3 AND FLAP SYSTEM IS EXCELLENT
;u 6 A*LERONS CONTROL RODS ENDS- CAN BE INSTALLED BUT NOT PINNED.
4 6 OTHERWISE IT IS BY FAR THE BEST ASSEMBLY OF ANY SAILPLANE,
SATILPLANE 3 DATA
TASK DESCRIPTION OF TASKS 1 2 3 PTLET 5 6 7 AVER, STD DEV
1 I+ DESIGN 2400 «.00 2,00 +«N0 o0 «n0 .
2 Ae PILOT OPINe OF CONST- & RIGGING 2400 %.nu 2.80 AU .og 3.30 :33 S.ggg :Z%%
3 éE OF INSPECTIO 2.00 2.00 2400 Ny «00 S.00 00 2,750 1,299
I ETY OF CONTROL SYSTEM 1,00 2.00 3.00 .00 .00 2.00 N0 1,750 .
5 3. EASE OF ASSEMBLY 2.90 5.00 1.00 on0 .00 200 00 1,750 433
74 AVERe AND STDe DEVe OF SUBTASKSI(EX 1r2r44) 167 o5 2,0 o0 1.7 5 40 o o0 o0 3.0 18 0 N 2.1 «95
TASK PILOT COMMENTS
74 3
1 3 EXCELLENT
3 3 NOT AS EASY AS SAI LP ANE 2 OR 5§
g g ggsBLE T0 VISUAL 1|s ECT AILERON CONNECTORS RgHIND SPAR
5 EXCELLE
7% 3 QUALT Y OF CONSTRUCTION IS EXCELLENT==ATLEROM ANP AIR BRAKE LINKASES



8t

*xkxxkkk ZEROS INDICATE NO RATING BY PILOT s%kxkk#

SAILPLANE 4 DATA

TASK DESCRIPTION OF TASKS 1
1 1. DESIGN .00
H ReSahor (OPIN: OF CONST. & RIGGING +00
3 3o EASE OF INSPECTION +80
AFETY ROL 'SYSTEM +00
4 S BASE OF ASSEMBLY +00
74 AVER. AND STD. DEVe OF SUBTASKS(EX 1r2¢44) .0
TASK PILOT COMMENTS
7§ g LESS DESIRABLE THAN MOST
4 FIN HANDLE REQUIRED FOR FLAP ACTUATION OSUECTIONASLE
S 3 fORE B }CUL THANCSTHER UATI eI
74 3 CANGP
74 3 RCT TERISTICS ORJECTIONA
74 5 ASS
74 H N 1TH 253

SAILPLANE 5 DATA

TASK DESCRIPTION OF TASKS 1
. 0 [} 0
% 1 REsﬁ?EogEogéNéng CONST. & RI1GGING %Z§g é.Eg
L] L]
3 ETY of CONTROL SYSTEM 00 5.00
5 %. gASE OF ASSEMBLY 2.00 *00
74 AVER. AND STD. DEVe OF SUBTASKS(EX 1r2¢44) 1.7
TASK PILOT COMMENTS
72 § ST AT EASIER THAN SOME SMALLER SHIP
£ 3 iRt G
74 H VS OBUT S IMPLE ONCE TECHNIGUE 1S UNDERSTOOD
SAILPLANE 6 NATA
TASK DESCRIPTION OF TASKS 1
I. N 0o
3 3 ILOT OPIN: OF CONST. & RIGGING +00
§ 2' gﬁSET %EéENSYSTEM 100
5 g1 RASETOr hsSoNERY +00
74 AVER. AND STD. DEV. OF SUBTASKS(EX 1r2744) .0
TASK PILOT COMMENTS
7% 3
4 EXCELLENT
74 6900 SOLID DESIGNs RIGGING IS MORE DIFFICULT TH
7 3 SAFE CONTROL SYSTEM.
4 6 HIP IS STNRLY NOT DESIGNED FOR ASSEMBLY/DISASSEMALY
74 6 NECESSARY FOR A SAILPLANE

N

[l =T T }
oco0o

D sses e

UATI FAIRLY BADLY BEFORE LOCKING. FOUND TRIM AND FLAP HANNLE
EMBLY NOT C MPATIBLE WITH TASKe I E. FREQUENT ASSFMBLY/DISASSEMBLY
MINIMUM TI W PEQPLE

S
€ FREEPLAY WAg OBSERVED IN THE

AM MOST» 600D

AVER, STD DEV

5.000 1.000
4,500 +500
2,500 «500
3.500 1.500
5.000 1.000
3.7 149

AVER, STD DEV

2,000 000
1:875 .217
1.750 o433
1.750 c433
2,000 <000
1.8 39

AVER, STD DEV

5.5N0 1.500
3.000 «000
2,NN0 +0N0
6,000 1.000
N 3.7 1.80



6h

sxxxkrk ZEROS INDICATE NO RATING BY PILOT #%kxsixs SAILPLANE 1 DATA

PILO
TASK DESCRIPTION OF TASKS 1 2 ; o E] 6 7 AVER, STD DEV
6 Be PILOT OPINION QF COCKPIT LAYOUT 3400 3.00 4400 N0 «00 4.00 4.00 3.600 «490
7 1+ PILOT COMFORT 4400 3.00 4400 2.00 4,00 4e00 2.00 3,286 «881
8 2+ CONIROL SYSTEM ARRANGEMENT 3.00 3400 3.00 I.nc 3.00 4.00 600 30286 1.385
g 3. INSTRUMENT DISPLAY 200 3.00 i.oo 2.00 3,00 300 g.ou 2.57 .
10 4. PILOY VISIBILITY 3400 3.00 «00 2.n0 4,00 3400 «00 3428 <881
11 5e¢ PILOT SAFETY 3,00 400 3+00 Nl .00 S«00 00 3,750 «829
75 AVER. AND STD. DEVe OF SUBTASKS(EX 1r2r.e) B0 66 342 oft 3.0 oF 1e7 ol 3.5 o5 3.8 o7 4,0 1.6 3.2 1.01
TASK PILOT COMMENTS
6 7 FAIR
7 1 VERY UNCONFORTABLE
7 4 SIT TOO LOW IN A/
8 1 RUDDER PEDALS UNDESIRABLE CHANGING TYPE
8 2 sTICK HIT LEG WITH FULL AILERON THRO
9 i FLT INSTRUMENTS GOOD» HOWEVER COMPASS LOQCATED To0 FAR FORWARN
13 g eNgIA%EO$$ S%ﬁﬁIsES %IGHT TO SEE NUMRERS
10 4 siDEE O& COCKP 408 HI% WHICH REDUCES DOWN VISIBILTTY
10 S NOT GOOD AFT OR FO wARD DOWN
11 2 LIGHT WOODEN STRUCTURE
11l 1 PILOT PROTECTION MINIMA%
75 3 PILOT COMFORT 15 POOR» VISIBILITY IS RESTRICTED SOMEWHAT» INSUFFI
75 3 CIENCIENT LEG SPACE, TOP HINGED RUDDER PEDALS T kES SOME GETTING USEN
75 5 NEt?S CUSHIONS=LEGS INTERFERE WITH FULL AILEPON 0 SEE COMPASS
75 6 SEAT _BACK NQOT PROPERLY DESIGNED. HEAD THRQUGH LF ISHEOWL[ GIVES Sg"E
75 6 CONCERN_ABOUT PILOT PROTECTION. TOP HiNGED RUDDER P ALs UNSATISFAC,
75 7 POOR LATERAL» DOWNWARD AND REARWARD VISIBILITY 80 FAR FORWARD
75 7 LONGs TRIM CONTROL TOO FAR FORWARD STIRRUP RUDDED PEOAL UNDERSIRABLE
75 7 EXCESSIVE AIR LEAKAGE IN COCKPIT SEAL.
SAILPLANE 2 DATA
PILOI
TASK DESCRIPTION OF TASKS 1 2 u 5 6 7 AVER, STD DEV
6 8. PILOT OPINION OF COCKPIT LAYOUT 2+00 2.0U0 3.00 «n0 00 4400 2.00 2,600 +«800
7 1. PILOT COMFORT 1.00 2.00 4400 1,00 3.03 2.80 %.no 2.143 «990
8 2e CoN ROL SYSTEM ARRANGEMENT 200 2.00 3.00 3,70 44,0 200 oNO 2.714 + 700
9 3+ INS ENT DISPLA 1.00 +00 3400 1.n0 3,00 Y.00 200 2.333 1,106
10 4. PILOT ISIBILI TY 1.00 100 1.00 1.n0 2.00 300 1,00 1.429 .
11 Se PILOT SAFETY 3.00 4,00 3.00 3.00 4.00 400 oNO 3.500 +«500
75 AVERe AND STD» DEVe OF SUBTASKS(EX le2ree) 1e6 o8 2,2 1o1 2,8 140 1,8 140 342 o7 3.0 49 2,0 7 248 1,07
TASK PILOT COMMENTS
7 3 NOT VERY COMFORTABLE
7 5 ARM OUTSTRETCHED
8 1 TRIM LEVER IN POOR LOCATION==~STICK TOQ FAR FwD.
8 2 TRIMMER TOO FAR BACK, HARD TO REACH AND HARD TO OPERATE
8 3 AVERAGE
8 5 sTICK TOO_FAR FwD
8 © FACTORY STICK IS 0K, TEST SHIP HAD A NON=STAMDARN TYCE.
9 3 ELECTRIC VARIO INOP TIV
9 <) SHORTAGE OF INSTRUMENT/RADIO SPACE.
10 3 ERY GOOD
11 1 NADEOUAT; PILOT _PROTECTION DUE TO MINIMAL STRUCTURE
ii e SRY LIGH STEUCTU
3 NOT A STRONG FEATURE OF THIS GLIDER
11 4 SEAT BELT INSTALLATION WAS SUCH THAT SEAT SELT ADJUSTMENT WAS VERY
11 4 DéFFIgHL¥EAN?VPRO?QSL¥ IEPOSSIB E éNTFL%gHT.TO u
*é 3 EHS&T N8N-g ANEA&D S?Igﬁ WAS OUNB bNaLEAggN ABf E BRAKE CAN COVE
75 3 oUT_OF DETENT EVEN_AFT E$ ADJUSTMENT.
75 4 CONTROL STICK{NON=STD) AR FW P- TRIM LOCATION POOR, DIFFICULT
75 4 TO0 REACH THE TRIM LEVER BFCAUSr OF NARROW COCKPITs ALSQ TRIM WAS
5 4 FROM DETENT 70 DETENT. RE DETENT _SPACING WAS SUCH THAT 1T NID NOT
75 4 ALLOW TRIM A/S ADJUSTMENTS. RUDDER ADJUSTMENT #AS EXCELLENT.
;g 2 600D $UDDER QDJUSTMENT
SAFETY=~ADDITIONAL FIBERGLASS STRUCTURF IN THE FORM NF KEEL OR
;g [} %TR{NGERS(LON?) WOULD IMPROVE LEG/FOQT SAFETY OF NOSE IMPACT
6 NCIDENTS/ACCIDENTS,.
75 7 TRIM CONTROL PLACEMENT AWKWARD TO USE
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**xxkrx ZEROS INDICATE NO RATING BY PILOT #kkkkk

SAILPLANE X DATA

PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5
Be PILOT OPINION OF COCKPIT LAYOUT . .00 .00 .00 .
$ 12 I o9 L0ME0RE Ime 2:98  1:83  &:88  1:R0  .:88
8 2+ CONTROL SYSTEM ARRANGEMENT 2400 {960 5.00  3.00 300
9 3+ INSTRUMENT DISPLAY 1.00 00 2.00 1.n0 1,00
10 4. PILOT VISIBILITY 3.00  2:00 1:00 1000 3100
i1 5. PILOT SAFETY 3.00 3.00  3.00  3.00  3.00
75 AVERe AND STD. DEVe OF SUBTASKS(EX 1s2res) 2.0 +9 1,7 A 2.0 .6 1.8 lon 2,0
TASK PILOT COMMENTS
7 3 VERY G00D; BETTER THAN SAILPLANE 2o CQULD USE MORE VENTILATION
8 i CONTROL STICK, RELEASE LEVER ToG FAR . -
8 2 EXWERECEASE HARD TO REACH: BRAKE 7 T
’ KA
8 3 ECEVATOR BEFoET o TREACHAS THINE fob’] KRRV AR AT, veRY
8 6 BAD AT SPEED.
9 i VISIBILITY _FWD COULD BE IMPROVED
3 2 NOT EVALUA
10 : FWD AND DOWR SLIGHTLY OBSCURED
i? i L5CEP ST RoNSTRUCTION MINIMAL IN STRENGT
i1 3 CORBEIf SRNRIR S RENERGY krdNREER="CTH
11 3 NOT As, 6000 Ag S TLPEARE &
il j SEAT BELT INSTACLATION WAS SUCH THAT SEAT BELT ADJUSTMENT WAS
H d 3%5;1SEET§UN5§QB§EBYoeggogsésLEHIN OTSING BROKEN BUT EEELINGS
i1 5 SEAT BELT A LITTLE LOOSEs SO LS NceD M ARG OB T ENRSYT EERLINGS:
i1 2 ADDYTIONAL ROSE SYRINGTH SHOULD BE ADDED TO PROTECT PILOTIS F E
p P ' c
o Rty viTw custonse e P
UsH H|
75 3 1S NOT DIRE%TL%IVISIBLR o ’ e o SHIONS» THE P
3 E V§: EEEE$QE EéoYPEE 58 Egghi W V$Q§E ﬁlnﬁgé 0% conTroL sTIcK
W HAND ON CONTRO
13 y RSk O BB Y S B T ImEd T IR 1 MO NG o HOND o2, CONT B0k, COK UM e nT
2 ;i NG B Sen 20y SREERASES NEEENgép ANNOT PE SWITCHES ON F
- hl
3 4 BANEL] TRIN cONYROL-FIRING AND TRRITAFINGOTREAE! SWITCHES ON FuD
SAILPLANE 4 DATA
PILO
TASK DESCRIPTION OF TASKS 1 L1 u 5
6 + PILOT OPINION OF COCKPIT LAYOUT <00 <00 400 00 2,00
7 B RTEOL oY Compor? 200 2:00  2.00  2:00 2100
8 3, CONTROL LA ARBANGEMENT <00 100 g0 Fano 300
H T Lt s ol 200 4iB0 1.0 1m0 300
10 e P T . . . » .
11 &: BILoT APETY 200 2.00  2.00 1.00 1.00
75 AVERs AND STDe DEVe OF SUBTASKS(EX 1r2¢44) 0 60 2,7 9 2.8 1,7 1.6 R 2.0
TASK PILOT COMMENTS
7 3
7 h COCKPIT IS SWALL. MY HEAD ALMOST TOUCHES THE CANOPY WHICH CAN LESD
7 2 ISME x ELABS SN RERPRLENGRS EOR 14396RAD FLAP
8 2 FLAPS UNHANDYs COMPLICATED! EXCESSIVE FORCES, SUSCEPTIBLE TO MIS=USE
L Sl SR et R R
3 3 k1N CONTRGL 1S 700 FAR FRON PILOT B CONTRAL IS TOO COMPLICATED
8 4 ARG EGRCES ARE TOG HIGN AT MAX ELAP SPEEDS.
8 5 e o N o G oL s A A TLE AWKWARD. TGCREACH AND TO MOVE PRECISELYs
8 6 OPERATION OF FLAP HANDLE REGUIRES ABOUT 80-d0 x OF PILOT APPLICATION,
8 e TOK RELEASE' NOT OBVIOUS. "LOOKS LIKE AN AIRVENT,
;g 3 WHIRE YISIBILITY BND COMFORT ARE GOO0D, THE COCKPIT LAYOUT AND HANDLES
I B X R R R e
2 7 N E ol QR EE 68 ak NRANE Bk ToRs S BREAR DY F R AW N FRo B EREE Y an

o6 3.0 1.3 3,0 2.3

AVER,

AVER,

STD OEV

STD DEV
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seupekk ZEROS INDICATE NO RATING BY PILOT #xssxxs
SAILPLANE S DATA

- PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7  AVER. STD DEV
§ Bs PILOT OPINION OF COCKPIT LAYOUT 2450 2,00 2400 .00 L00 1400 1400 1.700 o600
+ BILOT COMEORT 1.00  5:00 300 ono 200 1400  1.00 1400 o490
8 + CONIROL SYSTEM ARRANGEMENT 3o 00 5.g0 "o 200 5e00 .00 2:750  1:479
H B B0y VISIBIiTTY 500 230 %0 *ho 00 3:80  1:08 2:800  tada
it g: PIEOT LARETY 3000 %00 30 0 200 .00 0 32750 10299
75 AVER. AND STD. DEVe OF SUBTASKS(EX 1r2re4) 202 100 2,2 o8 2,0 o6 20 o0 o0 o0 3.4 149 1.0 oD 242 1.28
TASK PILOT COMMENTS
1 DRAG CHUTE DEPLOYMENT LEVER IN AWKWARD POSITION
1 CONTROL. STICK AND RELEASE LEVER TOO FAR
2 VEKY' L ARGE COMFORTABLE COCKPIT GENERALLY weLL LAID QUTa TRIWMER 1S
2 HARD TO OPERATE AND HIGHLY ANNOYINGs DRAG CHUTE KNOR SUSCEPTIBLE
2 TO INADVERTENT OPERATION:
3 EXCELLENT COCKPIT LAYOUT
6 ELEVATOR OFFSET SO A4S TO GIVE MOMENTUM TO UP ELEVATOR WHEN YOU HIT
3 A POSITIVE [GLs TOW RELEASE T
1 1 EWD_VISISILITY MARGINAL DURING
H CXEEEE ToWPLANE 0K, BUT COULD BE, JMPROVED
.1L i ﬁé?lzérsgggsxguggag& MINIMAL IN STRENGTH
6 EXCESSIVE BALLAST IN NOSE COULD BE CONVERTED INTO GLASS TO IMPROVE
4 8 PRt CobFaRT T EXEPLLENT.  VENTILATION SHOULD RE BETTER, VENT AIR
75 3 EXHAUST SHOULD HAVE BEEN PROVIDED.
75 EXCELLENT CONTROL PLACEMENT: SEAT DESIGN AND VISIBILITY, FLAP ANP
7% 7 EPEED ORAKE CONTROLS ARE WELL LOCATED AND CONVERTENT T0"USES
SAILPLANE 6 NATA
PILOT
TASK DESCRIPTION OF TASKS 1 2 u 5 6 7 AVER. STD DEV
. P PINION OF COCKPIT LAYOUT +00 00 3,00 no 00 100 N0 2,000 1,000
& B LT o 9P L ONRORY 80 2:00  2:90 1.0 1000 1.0 200 1.66 S7485
8 2. CONTROL SYSTEM AREANGEMENT 900 5:00  3.00 300 300 .00  1.A0  2.667 o943
g 3 5NST$UM SP% «Q0 .00 3.00 2.00 2.00 3.00 4.0 2.80 o748
1 Yo ILO «00 2400 1.00 2.00 1,00 2.00 200 1.667 o471
i1 & DILOT VRRESY 200 .00 1.00 100 1300  1.00  1.00 1,000  .000
75 AVERO AND STDO DEV OF SUBTASKS(EX 1'2"0) cn 00 1.7 ot 2:” 09 108 -7 1-6 l.R 2.2 102 2.2 1.’ 1!9 -9"
TASK PILOT COMMENTS
XGELLENT
£ 1 R st o ccen
2 S IR M, WHERLROCATE s YRR oM R PEnhrENE BT ,
8 8 ToW RELEASE ‘SHOULD BE OFF T LEFT SIDE: TRIN'WHEEL ON LEFT S
8 7 oM EoNTROL " ShOULD BE "D LoFT S10E OF cockP1 T EEETIek 560 BAR rwn
8 7 AT _MOST FWD POSITION
9 3 FAIRLY POOR ON THIS GLIDERr SHOULD HAVE COMPENSATED VARIOMETERS
9 4 NON STANDARD
10 3 EXCELLENT
3 EXSELLENT
ERY SUBSTANTIAL COCKPIT STRUCTURE
E TR M B AN R 0 R E0CkPIT. 1 WOULD QUESTION SOME OF THE
B3 R oot HhoE R et B B, eLevaron
? 6 &P TEve "BRXRES R ’
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skakkkk ZEROS INDICATE NO RATING BY PILOT x¥okkakk

SAILPLANE 1 DATA

PILO
TASK DESCRIPTION OF TASKS 1 2 - I u 5 6 7 AVER. STD DEV
II. SMOOTH AlIR MANEUVERI G 1.50 1.00 1.00 «n0 «00 1.00 «00 1.125 0217
13 ILOT OPIN OF INITIAL TAKEOFF RLL 1.00 1.00 1.00 «00 3.00 1.00 300 1.667 2943
i“ 1- ONL& E KUl 1.00 .00 2.00 00 2,00 100 2.N0 1,600 «490
S 2. CONTRO 0F PLANE IN INIT. ROLL 1.00 1.00 1.00 2.00 4,50 1.00 2.00 1.786 1.191
76 AVERe. AND STD. DEV. OF SUBTASKS(EX 1¢27¢4) 1.0 o0 1,0 «0 1,5 5 2,0 o 342 13 1,0 40 2,0 40 1.7 097
TASK PILOT COMMENTS
XCELLENT CHARACTERISTICS IN THIS PHASE OF TH 16|
;g g SN ENE TOow 1 ﬁAS FULL FO&WARD S ICK AND WAS SFIEt @OING up NHILE
76 5 TOWPLANE WAS STILL ON GROUNDe PROBABLY SHOULD HAVE RELEASED
76 7 NO PROBLEMS IN TAKE OFF» INCLUDING LIGHT CROSSWIND 9KTS'HSDEG TO RWY
SAILPLANE 2 DATA
; PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7 AVER, STD DEV
II. SMOOTH AIR MANEUVERI 2400 2400 3.00 N0 «00 200 300 2.400 +490
13 Ae P Lot OPIN F NITIAL TAKEOFF RLL 150 2.00 3.00 N0 4,00 4.00 2400 2.750 «99
iq le T0 NLINE KU 1000 2-00 2-00 000 3000 3000 200 2.167 +68
5 2+ CONTROL OF PLANE IN INIT. ROLL 200 2.00 4.00 4,n0 4,00 4.00 2400 34143 «990
76 AVERs AND STDe DEVe OF SUBTASKS(EX 1r27s4) 1.5 5 2,0 o0 3,0 1.0 4.0 <0 3 e85 3.5 o5 2,0 o0 2.7 +99
TASK PILOT COMMENTS
SOME _TEN Y_TO DROP WING AT ST DON'T LIKE TO HAY Q0 MoV
;g s FLAES DUEZ&& Te0s ROLL{(UP A% % &?v T0 NEUTR%L)EFLAP oP RXTING &
;g g #eg% IE *EEDENCY TO DROP A WING ON ROLLOUT. STICK LOCATION IS
;g E INSUE¥ICIEN; RUDDERv LOCATION OF CONTROL STICKe CONTROL STICK SHORT
76 4 TRAVEL! L ONTRO RCESe AND LACK OF SAILPLANE 2 EXPERIENCE
76 4 RESULTED IN POOR T-Oo CONTR L
76 S WING ALMOST ALWAYS D GED ON INITIAL ROLL» FELT LIKE NOT ENOUGH
;2 2 RUDDER gO STéY L%N g 0 FAR FORWAR
AILERONS INEFFECTIVE A FIRST EVEN WITH FLAPS IN THE NEGATIVE
76 7 NO PROBLEMS IN TAKEOFF» INCLUDING LIGHT CROSSWIND(9KTS» .785QAD TO RW
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SAILPLANE 3 DATA

T .
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7  AVER. STD DEV
12 I1. SMOQTH AIR MANEUVERIN 3.00 .00 2.00 no .00 2400 $00 2,333 471
13 A» PILOT OPIN OF INITIAL TAKEOFF RLL 2:00  3.00 2.0 2'"8 200 .00 3.00 2,871 728
15 5 coN%éOL OFCPUANE IN INIT. ROLL 3:80  2:80  1:80  .:00  2:30 308 %:03 %3 %38
76 AVERs AND STD. DEVe OF SUBTASKS(EX 1r2¢44) 2¢5 65 3,0 140 1.5 5 240 oN 240 N 3¢5 5 2.5 5 245 o84
TASK PILOT COMVENTS
LOT USUALLY PUMPS ELEVATOR
3 g Pa6R L OCATION €
14 5 PULLES ON ROPE EXTENSION BECAUSE HANDLE TOO FAR FWO.
12 1 V&SIBIL}TY AND DIRECTIONAL CONTROL LIMITED
76 g 55 DIVCRGEEACT60. DANGEROUSS EXTR
[
76 2 GObER WL R CECRING RBLLCERDR2Y §8 Eog WING TO GROUND
76 3 NO PROBLEM WITH INITIAL TAKEOFF ROL
76 4 N P EoEr AoTt WTH At OERY PR SAND AND ROCKS WERE RLOWN
76 4 THROUGH THE VENT INTO THE COCKPIT BY THE TOWPLANE.
SAILPLANE & DATA
PILOY
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7 AVER. STD DEV
12 I1. SMOOTH AIR MANEUVERING 00 .00 2.00 .00 2,00 2.00 2,00 2,000
13 Ae PItoT EKIN oF INITIAL TAKEOFF RLL 100 300 gig0  1un0  2i00 2:00° 2100 2,667 1999
L] L] L] [} . . 1 ]
3. ISehANE 62°KUAne In 1nIT. ROLL 00 1.80  2:08 18 £:08 338 A:00 3180 29
76 AVERs AND STDe DEVe OF SUBTASKS(EX 1r2se4) 0 00 2.0 14N 2,0 oD 140 N 1,5 25 1.5 45 15 5 166 «64
TASK PILOT COMMENTS
4 XCELLENT AERODYNAMICALLY» CONFUSING FOR PILOT SINCE HE ALWAYS PULLS
fg § RELEASE FORCHOOKUP» ! E L
1 D o e o e e
G
78 5 RS ERRTohe pePYEILGeT Y NoTe ? R TGoAINSEIRT 95 FotrarLwmEEL
76 3 WHEN THE TAILHHEEL BECOMES TAU
76 i e 1S ADE SO TE COaTRnE "DURING T+0s T MAINTAIN WINGS LEVEL EVEN
18 7 Ia 2588%N¥u?EE°$HéTAE$A§g %£56$'FORCE WHEN THE STICK 1S MOVEDD AET
18 . ¥2 ) g?%PFri?\SBSEe;SIOELC‘ESE%R18 RELATLV EhEALAEEEBVQRE'RQEUT FORCE
A L]
£ 1 Do BRIl T eon e bt H Ul R
12 7 TRECRRAG SR YSN) ¢ aREARolE Eokcgg' ARE LUNEDRN BbeE-ANR AFT-AS AR®
76 7 PERENT N R g R O R R R e EORR TN
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SATLPLANE 5 DATA

PILO
TASK DESCRIPTION OF TASKS 1 2 o1 u 5
12 11+ sMogTH AIR_MANEUVERING 2400 5,00 2.00 .00 .00
13 ILOT OPIN OF INITIAL TAKEOFF RLL 5:00 300 5200 or0 100
14 " IO INE HOOKOP 5.00 200 1.00 oo 200
15 3+ CONTROL OF PLANE IN INIT. ROLL 2.00 qe00 300 ] 00
76 AVER. AND STD. DEV. OF SUBTASKS(EX 1r2s4,) 2.5 5 3.0 1.0 2,0 1.0 .0 <0 o0
TASK PILOT COMMENTS
13 6 R?RDEE IEEFFECTIVEr FLAP/AILERON MOVEMENT NECESSARY TO CONTROL
W
14 i POOR LOCATION
14 & TOW RELEASE To0 FAR FROM PILOT'S SHOULDER. TOW HOOK TOO FAR AFT
14 6 CAUSING PITCHUP TENDENCY
15 1 GIRE L Y YR RN ORAE CONTROL LIMITED
15 2 Y IDEBONS WEAK, RUDDER WEARe LIMITED CROSSWIND CAPABILITY
76 z e A B 8 JRPROVE ATLERONS IR CROSSHIND TS AN UNDESTRABLE
76 2 PROCEDURAL COMPLICATION. THE UNBALANCED LONGITUDINAL CONTROL
7 2 glsggréRchges THE STICK TO BOUNCE FORE AND AFT WHILE ROLLING OVEP
18 3 Re SIGNIQICANT PROBLEMS, SLIGHT BOUNCE ON TAKEQFF WHICH COULD BE
16 3 ATIRIBUTED 7O WING FLEXINGH PROBABLY IT WAS PILOT ERROR. —IN ANY
] 3 S?ﬁéé ARTER LIETOFF' TOWPLANE SHOULD A FOLCOREEONIGRER FHAN WiTH
76 4 O OEE VINGE & MAJOR PROBLEM. MAX_VECTOR PROBABLY ABOUT 15KNOTS.
76 7 NO PROBLEMS ON TAKEQFF (STEARMAN TOW) Y ABO KNo
SAILPLANE 6 DATA
PILOT
TASK DESCRIPTION OF TASKS 1 ) 3 u 5
I1. SMoQTH AIR WANEUVERING .00 .00 1.00 no0 00
i% P PIN OF INITIAL TAKEOFF RLL .00 i.og 1103 1:28 g:oo
i 3: ZgN*ﬁoE BOKURNE 1N INIT. ROLL .88 $:80 f:38 1:n0 2:88
76 AVER. AND STD. OEV. OF SUBTASKS(EX Le2044) «0 o0 2,5 1¢S5 1.5 «5 1.0 -
TASK PILOT COMMENTS
CH
;E § ?:YL§%1$§ TABN QBZETBRIS™EYTs whEN PILOT OVERCONTROLS PITCH EVER
76 2 EScebiEnT-"
76 3 EXCELLENT CONT ROL DURING INITIAL ROLL AND LIFTOFF
7 7 VERY 600D CONT ROL IN ALL AXES FOR TAKEOFF~ADEQUATE AUTHORITY AND

6 7
%'00 lhno
N0 3.N0
e 00 2.n0
5.00 2.00
a0 8,5 .5 2,0
6 7
2+00 1.00
g:no 2130
§:88  4:8
o0 3.0 1.0 1.5

o5

AVER, STD DEV

AVER, STD DEV

1.250 o433
5.80

7:8%8 1.029
1.9 1.04
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SAILPLANE 1 DATA

' PILOT
TASK DESCRIPTION OF TASKS 1 7 3 t 5 6 7 AVER. STD DEV
16 Be PILOT OPION OF TOW 1.50 1.00 2.00 +NO +00 1.00 «N0 1.375 o415
. .00 0 2.00 3,00 1400 1.00 1,429
i é EQBERRE TMAANTAINING POSITION %.88 L:00 108 200 2:80 430 48 3isho ;ga
19 . TROL IN PROPWASH +00 ?.ou 1.00 2.00 3.00 1.00 1.00 1.829
20 4o RELEASE CHARACTERISTICS 1.00 .00 2.00 1.00 2,00 1.00 2,00 1,500 s500
77 AVER. AND STDe. DEVe OF SUBTASKS(EX 102r4,) 1¢3 o8t 2,3 147 1.3 o8t 242 1o 301 9 1.7 1.3 2,0 1,2 240 1.27
TASK PILOT COMMENTS
17 4 INSUEFICIENT ELEvaTg$ TRIQ. REQH%RES ABOUTNé3gFC$N§gCNL EUSH FORCF
i % B500AELCRERWARD BTk 15 S STRTNINC EOE TN 0 EL.
ie 2 INEFFECTIVE~=UNSATISFACTORY
8 3 oon NONEXISTENT
ie g TR M SPEED 45~50KTSe HOWEVER FORCES ARE LIGHT THROUGH SPEED RANGE
E SPO ~=WELL DAMPED==LIGHT CONTRnNy FORCES
1 : AR AL Rrsmgiapyecayty: omvpeo-rLiGer contany
;; g ER CANNOT BE TRIMMED ON TOW, WOULD BE TIRESOME AS A CROSS=COUMTRY
W STICK
;; ? fﬂ? engR A Q-FgRCEWSNFORCE IN TOW, CONTROL VERY GOON IN TOW,
77 7 BOXING SAILPLANE IS SIMPLE TASK: WINGS LEVEL(ADEGUATE RUDDER CONTROL)
SAILPLANE 2 NATA
PILOS
TASK DESCRIPTION OF TASKS 1 2 n 5 [ 7 AVER, STD DEV
b Bs PILOT OPION OF TOW 1.00 « 00 3.00 no .00 00 3.n0 2.200 748
19 1« EASE OF MAINTAINING POSITION 1.00 S.ou 2.30 3.00 3.00 g.nn 3.n0 z.gse +700
2e IRCR FT_TRI M 1.00 3,00 3400 3400 3.00 3.00 2.n0 24571 « 728
19 3« CONTROL IN P 1.00 2.00 3400 2.00 3.00 2.00 .90 2,143 «639
20 4e RELEASE CHARACTERISTICS 1,00 .00 2.00 1.nr0 2,00 2.00 2.00 1,667 871
77 AVERe AND STDe DEVe OF SUBTASKSI(EX 1r2744) 1e0 o0 2.3 o5 245 o5 202 o8 2.7 ol 2,2 o8 2,2 U4 2,2 72
TASK pPILOT COMMENTS
12 : IRPECTIVE BUT HARD TOUQPERATE e
U El
it : EriCHIon etice B2 etedCINT. e ench oETENT RESULTED T AT LenST
N
S T ot g
- w
19 3 BAIELY LARGE AILERON DEQLECTION ARE REQUIRED,
18 g ALWAYS N?ED PUSH FORCES ON STICK
2 600D QUIET
;o 5 TOUCHY IN D%RECTIO AL
7 1 SOME CONCENTRATION REGUIRED FOR DIRECTIONAL-LATERAL CONTROL
77 2 H¢NELE? %EEELLENTLY. EASILY UPSET BY DRAUGHTS BUT EASILY RESTORED
;; % ELEASAN$. LIGHT RUDDER FORCES- GEAR RFTRACTION FORCES ARE HEAVY,
%7 3 EECOMFQSTABLE. URES IC IN NOI COMING FR THE ENTE FROM
7§ § VI§?§¥L§$BEUIT. 5NHLEA§ ?ch EERCES' ExcESEIVE =R1c¥10N. gonR
;; g 535 FSSNTO FLY WAS IN ROUGH AIR, HAD T0 WORX Tg RETURM To CORRECT
[
77 6 NON-S*ANDARD STICK Too FAR FORWARD RESULTING IN TROURLE HOLDING
77 6 NOSE DOWN AT HIGH TOW SPEE
77 7 ADEQUATE RUDDER CONTROL TG BOX TOWPLANE WITH WINGS LFVEL? SMALL BUT
77 7 FREQUENT STICK AND RUDDER INPUTS REQRUIRED IN NORMAL TOW,
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R SAILPLANE 3 DATA
PILO;

TASK DESCRIPTION OF TASKS 1 2 n

] PILOT OPION oF Tou 2400 3,00 2400  3.00

$ B Ll ORE MAINTAINING POSITION 5000  32.00  5.00  3.n0

8 « A RAFT 3‘80 2.00 2400 3.n0

3 . CONTROL IN PROPWA 7580 5:00  5:00 1.0
20 Be SONERE INARACTERTTICS 1:00 W00 500 3ie0
77 AVER. AND STOD. DEV. OF SUBTASKS(EX 102044} 17 48 2,0 o0 242 ot 245 9
TASK PILOT COMMENTS

;1 mupmamoowe,

{ 3 EHEEE WAS SOME UE§?§ AEOBSCILLATION EACH TIME THERE WAS A SLACK ROPE

7 P B S OWOLANE TOOK UP THE SLACK, T HECIEGE THIS wAS M

7 i PRONOUNCED BECAUS OF TOW ROPE HOOKUP LOCATION

.7 i €OULD NOT BOX TOWPLANE IN LOW POSITION DUE T0 TOWLINE RUB ON FUSELAGE

8 1 ER SENSITIV LONGITUDINAL CONTROL

8 3 Y-BaRRE TRIﬁMED CONG 1ouS

8 3 FOESONTE: ROWEVER, SOMECBIFFICOLTY IN ACTUATING TRIM LOCK

L9 ; coNRoL SOOE BUT TOWROPE RUBS SIDE OF FUSELAGE DUE TO LOCATION OF

L

R3

Y 3 N oPROT-EMECK BECAUSE OF TOW ROPE HOOKUP LOCATIoN

B 1 Hliles covmay conces westiorgs: mney yr g, usiep et
%g 4 EQ%REMELQ LIGHT ON THE CONTROLS OB BY ELIMINATY NG THE % LLUB-%USHQVER

g y PRIOR T0 RELEASEs

: P Bcowmens LR o e

4 g O o Pe Rl R e RETANCT I OK MORE COMFORTABLE ThHan SATLPLANE 2. ToW 1.
A I L e
44 2 HEYR PORkCRARE QR ERED) OHapore B0y IV R0 kR "ROFR s EELS,

77 8 I THoUT USE  SF RUDDEG ' NGSE WANDERS ABOUT 374 TOWPLANE SPAN. NO PROB.

SAILPLANE 4 DATA

PILO
TASK DESCRIPTION OF TASKS 1 2 ILog 4
PI ON 0 0 «00 a0
19 Be,F %255 gNTX?NING POSITION 09 2:00 3:90 2en0
i R 4 o o
20 %0 SONIRCE INARROTEATHTICS 00 2o 390 R0
77 AVERe AND STDe DEVs OF SUBTASKS(EX 1r2¢44) «0 0 1,7 5 3.0 7 2,0 7
TASK PILOT COMMENTS
17 5 THIS SAILPLANE WAS EASY T LOCK IN POSITION.
18 3 E;gEATg gg? EF;EU ZAigDAC¥gSTEA;REgOLEg%E 70 OBTAIN PRECISE
12 i ?Eg i {7 NAg bEXY 658 M PILoT.
13 3 FECE-EEM T n o T oY RESTURING TOW THAT NOSE UP BREAKQUT FORCE LESS THaN
é; 5 N§§§Ynown. NOSE DOWN FELT LIKE A CSTOPEL.
3 500 .
77 5 PANDLING DURING TOW IS GOOD» ONLY ANNOYING CHARACTERISTIC IS NOISF
44 S STRONG BOSITIVE TRIM FORCE CAUSES UNWANTED PITCH CHANGES (ATTITUDE)
2 DY MR YRAL MORE THAR ADEGUSTE NG HATNTA ?ﬁcﬁfﬁgegem§ggﬁﬁEEiTERnL
“ ] REROES e Y oWPLANE WITH WINGS Cever

5 6 7
-00 3'00 2.00
3.00 300 l.n0
3400 200 2400
2,00 3.00 2400
2.00 200 2400
2.5 'S 2.5 .5 1.7 .u
5 6 7
S.OO 2400 200
«00 200 200
S
1.00  5.00 300
1,7 88 245 «9 1.7 o4

STD DEV
-“00
1.2%6
-7“8
«80
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SAILPLANF 5 DATA

PILN
DESCRIPTION OF TASKS 1 2 L g q
T _OPION TOoW +00 «50 2.00 nog
ESSEO A?NTA?NING POSITION f.OO g-OU 2:80 :ﬂO
AI RCRAFT_ T 200 2.00 2.00 onO
ONTROL IN R PWAS 1.00 2.00 «00 <00
RELEASE CHARACTERISTICS 1.00 <00 2,00 N0
AVER. AND STDe DEVe OF SUBTASKS{EX 1le2re.) 1e3 o4 2,3 o5 2,0 +0 0
COMMENTS
FWD VISIBILITY LIMITED
TRI@MSD 8N TOW
CONTROL _GOOD BUT_TOWROPE RUBS SIDE OF FUSELAGE pUE TO PQOS OF PELEASE
I FELT THAT» IN TURBULENCE» I WAS FAIRLY CLOSE TO0 A SERIOUS P
CONTROL PROBLEM AT TIMES(PILOT INDUCED OSCILLATION). 1 WAS U LF
(ANDC UNWILLING TO TRY A SECOND TIME) TO RAISF THE LANDING GEAR WITH
THE RIGHT HAND WHILE FLYING WITH THE LEFT HAMD, FVEN IN SMOQTH AIP.
AEvSumb WITL UERY St Brich covtacly t S vy ORIl
il BE UReLERSRRTL I Nor Somett Ay T e vvee
THE IMPRESSIO# OF.RAVING A NEGAT VE§’ NSTABL S¥I FORCHEGgADIENT-
THE STICK MUST BE RESTRAINED IN CENTER POSITION, MOQT UNPLEASANT
ON TOW WHERE PITCH STEERING TASK IS TIGHTER.
éNITIAL TOW SPEED 60KTSs FELT MORE_COMFORTABLE WITH ONF NOTCH DOW
P%é??iONNO BOXING OF TOWPLANE WAS ATTEMPTED. VERY EASY TQ STAY IN
wITHOUT #EET ON RUDDER_PEDALS WS ABOUT ONE WING SPAN T ITHER
Shoe chnTo i ST e T e ey sy
’ T E
U SH RONS . XING TOW 1 T RU R \Y
2308?11/2 é%ﬁISyAN Frou YGwpLAnEo STIDE WITH FULL RUGNER WINGS LEVEL

RSN I T Te SETETST VAV VL SRR N ENENENES EN o | ol

DESCRIPTION OF TASKS

ILOT_OPION OF TO

EASE © MAINTAINING POSITION
AIRCRAFT TRIM

CONTROL IN PRO

RELEASE CHARACTERISTICS

AVERe AND STDe DEVe OF SUBTASKSLEX 1r2rs,)

PILOT

NUTTGINN W ~NO GO

EXCELLENT

FWO STICKs ARM OUTSTRETCHED
NOT ENoUGH NosE pouN T
VIRIN MAX 65IAS
BSITER THAN MOST
RTREMELY EASY TO_Tow
& ERDULENéE--THISOQiG
G008 TOW CHARACTERISTICS,
FORCE T00 HIGH FOR GOGD
T SR m out R E bR ERRs

LERONS

R T
ERY
NABLE
000 I

RIM
WITH SINGLE °ILOT
ALARM §

T
N HOLDING STABLE TOW POSITION!

SAILPLANE 6 DATA

COMMENTS

HAN OTHERS.

HOWEVER,

oLD FWD FOPCE CONTINOUSLY.

TE OSCASINONALLY IN PROPWASH

VERY

'5 ?.5

9 2,0 1.2

AVER, STD DEV

3:800 1:339
2,200

2.500 b 1 8
1,750 .“33
243 1.00

AVER, STD DEV

1,500 0
1:807 :5388
%.unn ioOZO
1000 090
1.833  .687
240 »91
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SAILPLANE 1 RATA

AVER., STD DEV

7

PILNT

o

DESCRIPTION OF TASKS

TASK
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oe o0 o OB 0 0o
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[afaYwleley=lalele]eled
es ee s s e e

1) AU QI TN
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78 AVERe AND STDe DEVe OF SUBTASKS(EX 1¢2¢4.)

+96

o8B 167

o7 166 1ol 243 46 146 1.0 2,1

A 1,6 1.3 1,6

1.5

COMMENTS

pIiLoY

TASK
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AVER, STD DEV

7

PILOI

DESCRIPTION OF TASKS

TASK
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78 AVERe AND STDe DEVe OF SUBTASKSIEX 1lr2¢.s)

PILOT
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SAILPLANE 3 DATA

sokkkkkk ZEROS INDICATE NN RATING BY PILOT *kkkk%¥

AVER, STD DEV

7

PILOT

o

DESCRIPTION OF TASKS
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1.3
COMMENTS

79 AVERe AND STDe DEVs OF SUBTASKS(EX 1r2re.)
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Pl * =%
*xaxkkkx ZEROS INDICATE NO RATING BY LOT *kx%x SAILPLANE & PATA

PILA

TASK DESCRIPTION OF TASKS 1 2 I n 5 3 7  AVER. STD DEV

32 De PILOT QPINION OF LATERAL HANDLING .00 W00 2,00 WND 2,00 2400 3,00 2,200 o400

3 POy O
R o0 . n 0 2 n .

S §: BEPLERATEREGERRAREED RANGE +00 3:00 2:88 $en0 2.00 5:20 3:00  5.443 s449
3 i s:ggsggPngQRéﬁ;E$ISTrcs 00 2:00 2.0 1D &lnD 200 Zenn 2i{er  lged

. o0 . N . of]

: L e DR ERO e RS hm g b
28 g: TA%POE MRIRO“b.785RA0 BANK TURN o 590 2180 0 1050 2:80 380 5:333  ,:B22
41 9s EASE OF MAIN. 1.047RAD BANK TURN 00 2,00 2,90  1.n0 1,00 2400  4.00 2.000 15000
79 AVERe AND STD. DEV. OF SUBTASKSI(EX 1921.,) o0 o0 1.9 3 2.1 02 15 o7 2.2 @ 2,2 o4 3,1 6 2,2 «76

TASK PILOT ' COMMENTS

33 3 PLEASANT

2% 3 PLEASANT

32 g AP ONER NITECEL APS DN

32 § REorERa YA TS ROPR LR sur NoT as GooD A5 THE OTHER HIGH PERFORMANCE
35 4 SAILPLANES

32 8 1O%EC AR o BRAEEE1a 56EC AT ,209RAD FLAP AT 3aIAS
32 7 VTRIM 4BIRS -105RAD FLAB C Iatkabioees 391AS.
36 5 SEEMED TO ETUCKL IN PITCH IN RIGHT FWo sLIP

39 g EUFETCIENY RUDDER T BALANCE AILERON CONTROL

1 2 WING ROCKS AT BUFFET ONSETs GOG

9 3 BECAUSE OF STICK BACK PRESSURE WORKING AGAINST CENTERING SPRING
79 3 IN _LAT-DIR MANEUVERSs SOMEE LATERAL MANEUVERS ARE MINLY OBJECTIONABLE
1 ? STRONGLY POSITIVE DIMEDRAL EFFECT. CONSIDERABLE TOP AILERON



89

#kxkrokk ZEROS INDICATE NO RATING BY PILOT kikkkks
SAILPLANE § DATA

PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 f 7  AVER, STD DEV
32 De PILOT OPINION OF LATERAL HANDLING 2400 3,00  2.00 .00 L00 4400 2,00 2.600 800
2 1 BILBRRN, sonee i EROER SR b omooam am g
3 §. RUPPERATERSYERNEBEED ' rRaNGE 5:89 $:80 383 o 00 5400 3.00 3¢300 1.077
39 21 PROESGIP CRARACIERISTICS .05 .00 300 anb B0 B0 8i0n 2800 1tgsa
%Z 2: PATEo0E To SIEEEON 2!8§ 3208 %188 :hg :go ﬁ:ng g!gg 2:823 123:3
. . . n . o0 .

it §: YRYOUE f2:1ROM5.785RA0 BANK TURN £:80 £:80 1280 o0 100 2.00 f.00 2200 +400
41 9. EASE OF MAIN. 1+047RAD BANK TURN 2.00 1.00 1.00 oo 100 2.00  2.00 1,600 890
79 AVER. AND STDe DEV. OF SUBTASKS(EX 112r44) 109 «3 2.2 09 1.9 o8 o0 o0 o0 oN 3.4 1e8 2.6 o8 248 1.06
TASK pILOT COMVENTS

33 3 PLEASANT» FAIRLY LARGE TOP AILERON REQUIRED.

#0003 Do e e e, e

1d 8 0 HEAVY (KNOT THSMRH FEREINICoRC RYANTRFE o FLan

B 3 S b o

32 2 A TR BOKT TLAR oS #5R2RAPARECDISPLACEMENTS TN SINESLIP. RUDNEP

36 5 LOCKS=-ABOUT 178N_PEDAL FORCE REQD TO UNLOCK AT 70KTS, VFRY LARGE

36 2 SIDESLIP ANGLES POSSIBLE: CONTROL OK.

36 7 RUDGER OVERBALANCE AT 3/u4 DEFLECTION

37 2 LARGE AILERON AND RUDDER INPUTS REQD.

38 2 RUODER_ SUFFICIENT TQ BALANCE

38 3 ABOUT THE SAME AS SAILPLANE 3

39 2 CAN BE BALANCED WITH RUDDER AT THERMALLING SPEEDS.

e 3 EXCELLENT

13 1 55u§5255AgET%EQN OF SHIP WERE TAKEN INTO CONSIDERATIAN THE 2 RATIMGS

UPRISINGLY G RALLY FOR ITS SI

13 g TN BIZLEEEY GO9R ROTERALBOER oL IoER FEtes aLmosT SInEWAYS. PEDAL

79 3 FORCE REVERSES DIRECTION. STILL 600D CONTROL IS WAINTAINED anD LFSS

78 3 B DG AND ON-AEYTON. GF -RODDER PDAL ORSERVED s L BOEN REMOVAL OF

18 3 REh0BA B PN e A T E R e e 13 wE LD AbARPER S5 LL RYTON oF oL EuSEL aeE

79 3 WHEN FLYING IN SMOOTH AIR.

79 7 VERY STABLE IN TURNs, VERY LITTLE TOP AILERON REQUIRED
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kkkkkx 7ER0S INDICATE NO RATING BY PILOT *#xxkx*
: SAILPLANE 6 DATA

PILO :

TASK 'DESCRIPTION OF TASKS 1 2 I ) 5 6 7 AVER, STD DEV
32 De PILOT _OPINION OF LATERAL HANDL ING «00 .00 2.00 # 00 .00 2.00 2400 2,000 «000
33 1o AILERSN FORCE GRADIENT .00 2.00 2+00 2.00 2,00 2.N0 2.00 2,000 «000
34 2+ RUDUER EQORCE GRADIENT «00 2.00 2.00 2.00 3,00 E.OO 2.00 24167 o373
35 3. ROLL RATE OVER SPEEC RANGE «00 2.00 2400 2.0 2.00 00 3.00 2.500 o 764
36 4s SIDESLIP_CHARACTERISTICS «00 3.00 3400 200 «00 300 200 2,600 « 490
kY4 5« EASE OF JURN ENTRY «00 2.00 1.00 2.00 .00 2+00 3.00 24200 748
36 be YAW DUE YO AILERON + 50 3.00 200 «00 «00 300 2400 2+500 «500
3 7+ YAW _DUE TO _ROLL «00 .00 «00 3.00 3.00 00 1.00 20333 o943
4 8e EASE OF MAIN. 0+785RAD BANK T'RN «00 2.00 1.00 3.00 2.50 500 2.00 2.583 1,23
41 9. EASE OF MAIN., 1.047RAD BANK TURM «00 2.00 200 2.Nn0 3.00 5en0 2.00 2833 1,06
79 AVERe AND STD. DEVe OF SUBTASKS{(EX 1s2r4.) oD o0 2.8 o5 1,9 o6 2484 o5 2,6 o4 3,2 1.2 2.1 46 2.4 81
TASK PILOT COMMENTS

ga 3 Fsgbs BETTER THAN PITCH STICK GRADIENT

5 TOU HEAVY
bg g G?OD
HIGH RUDDER FORCE TO COORDINATE
7 VTRIM 52IAS .314RAU/SEC' VTRIM 78IAS L u45uRAD/SEC

ab 2 SLIGHT PITCH/ROLL COUPLING=~ALSO RUDDER A LITTLE WEAK

26 3 LOWER SINK RATE TH OTHERS

36 4 10UEG BANK WITH FULL RUDDER FOR CONSTANT HEAnING SLIP=-=NO RUNNER

36 4 LOCKs LOSE AIRSPEED AFTER APPROXe «340RAD YAW

% ! s{ar, pHTEConiy oo SIOCRCHE, R B eom Fus oo, sy

3% 2 RITERRCE ETORCAeAR 28A0D!

38 3 AB0UTCRVBRAGE

48 E vggYuggogF HEAVY RUDDER FORCESe: APPROX 89N IN MAINTAINING TURN

30 5 ﬁEUéRAL LOW AMPLITUDEs LONG PEﬁIoo l A ?

ﬁo 7 STicK F8RCE/[G[ APPROX 9N

gt § SEREEFING

41 ; %ME A?o.ZBSRAD RANE X

3 5 Exc‘.&t N$ EQEE h’E 8 5l

79 3 £X ING RECTIONAL CHARACTERISTICS MIXED SOMEWHAT BY

;3 g EEﬁBE¥ CéORg?NRTE k DDEE UUE 70 UNHARMONIOUS FQPCE (ONLY ABOUT &°ON

79 5 Bu SEEM HI T0 STICK

79 6 DEG- ES THAN EASY TO CONTROL» RyUT STTCK FORCFE/LGL

;g 2 F;E%ESETFQESULT%NG IN QVERCOMTROLLING ELEVATOR AND GETTING STALL

79 7 D= RUDDER 6R INATION REQGD WQULD NOT BE ACCEPTARLE IN A

79 7 POWERED ATRPLANE e BUT AS SAILPLANES GOsees



oL

* =
kkxkkkkx ZEROS INDICATE NO RATING BY PILOT Hdkikoxk* SATLPLANF 1 PATA

PI
TASK DESCRIPTION OF TASKS LOg

1 2 y 5 6 7 AVER, STD DEV
42 E- PILOT OPIN OF PLANE STALLSPIN cHAR 150 3,00 1.00 N0 .00 2400 N0 1,875 «740
43 Le RUD ER» AILERON EFFECT DUR. STAL 2400 3,00 2.00 1.n0 2.00 %.nn 2.00 2,000 +535
44 2o TALL WA 200 2.0V 2.00 3.n0 2.00 +NO 3.N0 2.429 + 495
45 T AGGRAVATED STALL TEND TO SPIN 1400 4.00 2.00 2.r0 .00 2.00 1.00 2,000 1,000
46 i+ STICK FORCE GRADIENT i.00 100 1400 1,00 2.00 3.00 2.00 1571 72
47 S STALL RECOVERY» ALTITUDE LOSS 1.00 1.00 1.00 1.r0 2.00 2400 oN0 10333 su%y
49 S: 2BIN RECBVeRY 08 :00 188 200 T R T £ S 11
48 &1 AL REROVERIRN AT Low spEED 1:88 3:80 1:80 1000 2:00 2:00 +00  1.500 : 988
80 AVERe. AND STD. DEVe OF SUBTASKS{EX 1s2¢e4) 103 o5 2,1 101 1.8 5 1.5 of 2,0 o0 2.3 o5 1.8 o7 1.8 ' 76

TASK PILOT COMMENTS
43 2 RUDDER EFFECTIVE: AILERONS INEFFECTIVE. RUDDER WILL NOT PICK UP
43 2 RBE NILL ARREST FURTHER DR
44 5 BUFPET OCCURRED APPROX 1/2 KT ABOVE STALL
45 3 THERE 1S5 A DEFINITE TENDENCY TO FALL T0 SI0E
45 I VERY SLOW WING DROP OFF, BUT EASILY RECOVERAALE AY RELEASING STICK
46 3 EXCELLENT
17 g JBRY L1TTLE
§7 it PRESSURE LESS THAN 15M,

O B 5100 X R

45 2 ThenTATE RECOVERY H

49 3 SLIGHTLY NEUTRAL ELEVATORe SLIGHTLY OPPOSITE RUpDDER

50 z N0 AGGREVATED STALL=SPIN ENTRY

29 3 %*ﬁt&cg%}NTgHDgACT ISTICS ARE GQOD XCELLENT, LACK OF SLIPPERI~
80 3 REoE (RSN TN AR W TR A ST G2 a1 80P 1 I OpRESELLE RESPONSIBLE FOR GOAL
a0 3 STALL CHARACTERISTICS

80 & ALLTHE ABOVE GAVE GREAT CONFIDENCE IN SHIP TO wORK WEAK LIFT AT

80 g LOW ALTITUOE "SAFELY

30 7 EONTROLS ) AYRBLAN Iééic?}é‘at Y7 RELOveRs By IToR R Cyota kAL CROFRED
a3 0 N He
80 7 TR R AN AR TS R T IR bR TN EEREER D ERT LNRRRC TEnTer 18 BRI S hEr



T.

*kkokokokk 0
ZEROS INDICATE NO RATING BY PILOT #kkwk* SATLPLANE 2 naTA

’ PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7  AVER, STD DEV
42 Ee PILOT OPIN_OF PLANE STALLSPIN CHAR 1.00 .00 3400 no 00 500 1.00 24200 1,600
43 1. kUREERvAILERON EFFECT DUR. STALL 100 i:80 .30 1060 2000 &e00 1.00  1.857 1.125
P 2. STALL WARNING 1.00 1000 3.50 300 5.00 5.0 4.0  2.714 1,388
45 3e AGGRAVATED STALL-TEND TO SPIN 1.00 1:00  2.q0 1.00 3300  Ge0U 1.00  2.143 1.726
46 i, STICK FORCE GRADIENT 1.00 100  5.00  Zen0  3.00  3.00  2ena .00 .
47 5+ STALL RECOVERYs ALTITUDE LOSS 1.00 200 5,90 1.0 2500  3.00 1.00  1.667 .
4 6o SP%N ENTRY «00 <00 2400 N0 «00 5.00 200 3.000 1414
49 7+ 3pIN RECOVERY <00 00 3400 ono 200 <00 f.no 1.500 .
58 8. STALL FROM TURN AT LOW SPEED 1.00 1:00  5.p0 1.00 3100 . 4e0D 1:00  1.857 1.125
80 AVERe AND STDs DEVe OF SUBTASKS(EX 1r2044) 160 00 1,0 o 2,2 o4 15 o8 2,5 45 4,3 1,0 1.6 1N 241 1.27
TASK PILOT COMMENTS
STALLS RUDDER POORy AILERON FAIRLY GO0D
b 3 RUEANS v T Akbie RUROER T20By ARLERON,FAIRLY SOORS wolsk CHARACTER.
44 7 NO BUFFET WARNING=DIRECTIONAL STABILITY APPARENTLY DFTERTATES!
4l 7 WANDERS IN YAW
46 3 - N30GT AVERAGE
4 g iRlieren N FAIRLY MILD
48 3 ENEIPRENT BRY
49 7 JUST RELAX AFT STICK FORCE
50 2 NO _PROBLEM
80 3 PRIOR TO STALL THERE IS A TENDENCY OF ROLL OSCILLATIONS,
80 5 CERY S TeHT PROnC PAL L RARKINA AND-SUDRERC SEAGN wakE SHIP UNDESIRAMLE
88 & YR e RrEnEIvER rekhRE UARRING ANR RUPDEN.ORE P1lnt UNDE
80 7 VERY DOCILE STALLS» TURNING AND 1 LGL STICK CAN RE HELD FULL AFT
8 ] 4D _ATRPLANE CAN BE REVERSED IN BANK=-CAN BE FLOWN INDEFINITELY
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skt ZEROS INDICATE NO RATING BY PILOT #k#wskdk

SAILPLANE 3 DATA

AVER, STD DEV

7

PILOI

DESCRIPTION OF TASKS

TASK
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1ENT

Y
ROM TURN AT LOW SPEED

WARNIN

ED S?ALL-TEND TO SPIN
R
ECOVER

AVERe AND STDe DEVe OF SUBTASKS(EX 12204e)

1. RUDDER+AILERON EFFECT DUR. STALL
AT

E¢ PILOT OPIN _OF PLAN

«83

6 1.5 1.0 2,2

07 1,8 48 2,6 o5 2.4 o5 2,2 o8 3,1

1.8
COMMENTS

a0
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waokkkkx ZEROS INDICATE NG RATING BY PLLOT #®exkkkx
SAILPLANE 4 NnATA

PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7 AVER, STD DEV
P N_OF P SPIN_CHAR . .00 0 n 0 4,00
i COMRLEERMI ) Rl BB o XM OER Gnoam
» W . 2o . . ] . .
45 £: RLGRAVATED SYALL-TEND TO SPIN B9 280 5:38 B0 5.0 380 4if0  sidng  i5%7
46 4o g;ltt FORC§ GRADIENT «00 1.00 2.00 1,00 2,00 4.00 2.00 2,000 1,000
47 Se STALL RECOVERY. ALTITUDE LOSS «00 1.00 «00 1.n0 .00 200 3.00 1.800 .
48 6. SPIN ENTRY .00 3,00 +00 N0 »00 2400 3.00 g.g67 87
49 7. SPIN RECOVERY «00 1.00 +00 N0 <00 «00 2.00 +5n0 «500
50 8« STALL FROM TURN AT LOw SPEED «00 1.00 2400 2.1n0 «00 00 .00 24250 1,090
80 AVERe. AND STDe DEVe OF SUBTASKS(EX 1r2¢44) o0 o0 L1e7 R 2,2 ol 1e7 o5 262 oft 247 o7 3.2 o8 2.3 «89
TASK pILOT COMMENTS
'3 E S?gEL WARNING occuRs APPROX. 2 KTS APOVE STALL .
pe: Z t'°“E"5f‘<SSTw?‘d NCOUTROLLABLY 16 AGERAVATEDS B P WING DPOP
- \]
Es E EEE:E INg OR 9 ? %*AEL h%gH S YATED BRT N ERYRL, WM
45 7 DEFINITE FEELING OF 8EGINNING AUTOROTATION
46 3 PSSITIVE
:9 g YZHJ ?t ITIVE GRADIENT
47 2 NEELE?# LE éhT LOSS
3; 7 kEoET 24 iN i1CGISTALL
49 2 TMMEDIA E ITH RELEASE QF BACK PRESSURE
50 6 UNAELE T0 DO DUE TO LIMITED STICK TRAVEL.
88 3 ALT LOSS ABOUT 61 METERS.
88 9 N?NOBSESTIONAEEE CHARSSEESIE ﬁ E IS UNCONTROLLABLE ANMD IS FOLLOWED
o Al
&0 7 BY AUTCROTATIVE TENDFNCY. B !



L

sxxkkdkk ZEROS INDICATE NO RATING BY PILOT #kiokkkk

o

oo e eyt
[='=Talel~]=]

©
(=]

SATLPLANE S NATA

PILO
DESCRIPTION OF TASKS 1 2 L g u
£+ PILOT OPIN _OF PLANE STALLSPIN CHAR 2.00 3.00 2.00 .00
1. RUDDERYAILERQN EFFECT DUR. STALL 2.00 3.0U 2.00 "0
2+ STALL WARNING 1.00 2.00 200 N0
3. AGGRAVATED STALL=-TENC TO SPIN 2.00 2.00 2.00 .00
o STICK FORCE GRADIENT 2.00 3.00 2.00 «N0
5. STALL RECOVERYs ALTITUDE LOSS 200 1.00 200 W00
6« SPIN ENTRY .00 300 2400 N0
7. SpIN RECOVERY «00 3,00 200 «C0
B. STALL FROM TURN AT LoOw SPEED 1.00 4,00 2.00 N0
AVERs AND STDe DEVe OF SUBTASKS(EX 1r2v.e4) 147 5 2,6 9 2,0 +0 0 0
PILOT COMMENTS
% OK_UNTIL NEARLY FULL AFT STICK REACHED
BUFFE;OZ¥$?RESSIVE WITH AFT STICK MOVEMENT
v
? ¥E§XLL 38KT EANDING FLAPS=VERY LIGHT BUFFET JUST BEFORE STALL
2 LARGE LONGITUDINAL STICK MOTIONS REQD NEAR STALL. AT STICK POSITION
% xé&EIN SCM QF AFT STOPr SHIP WILL ENTER SPIN,
Z C?ga$o STALL RESULTS IN EVENTUAL WING DROP BUT NN INCIPIENT SPIN
3 GOOD BUT NOT IN TURNS
S W
OUT 15M IF WING ALLOWED TO DROP
2 RELATIVELY RESISTAN € 0 )
3 SLOW INCIPIENT SPIN QUICKLY STOPPED SINCE AILERQM REMAINS EFFECTIVE
3 BEYOND THE STALL
% ggTw%ETEgTICK RELEASEDs NOT INSTANT RECOVERY, RyUT FATRLY PROMPT
% COEBIDERABLE LLOSS OF STICK FORCE GRADIENT UNDER CGC,
7 ¥éNDs TO JUST PICK UP SPEED AND FLY CUT
3 NG TENUENCY TO FALL OFF TO EITHER SIDE AFTER STalle STALL WARNING
3 IS IN X“E FOR¥ OFNINCgEﬁ§INGT¥éIL SRAKS. OVERALL IMPRESSION OF
3 STPAERAND, RYEIP AN P ANE 1 FT VL BrFECY 1VBRESS THROUGH STALL=-EXCELLENT
7 STALL CHARACTERISTICS

o000c02I232 U
PoY=T=Y=]=lalat=1=}

D e ee wens oa e

6 7
3.00 1.00
2.00 1.00
200 4.n0
4400 1.00
3.00 3,00
3.00 1.00
2.00 1.00

«00 o 00
200 1.00

e 2,6 o7 1.7 1.2

AVER, STD DEV

n

200
2.000
200
«2Nn0
24600
«B00C
2.000
2.500
2,000

241

N

'
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exxikix ZEROS INDICATE No RATING BY PILOT wkwkts
SAILPLANE 6 DATA

PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7 AVER, STD OEV
4 . PILOT OPIN OF PLANE STALLSPIN_CHAR .00 .00 3400 .00 .00 00 0,00 4,333 1,247
4 Eef EBREERvﬁéh ErDR EFrELt boR: SFALL 100 5300 5.38 2100 2100 u:gg glgg giggg §:%§5
ht g+ RT&kkHPEN! S?ALL-TEND To SPIN 99 L:00 520 sru Si00 g0 uenn span  1.155
46 4+ STICK FORCE GRADIENT 200 1.00  2.00 2.0 2,00  5+00  2.00 24333 1.2047
y 5. STALL ﬁqcovzay. ALTITUDE LOSS 100 5100 Bepg 20 2.00 7.00  6.00 3,667  1.886
4 « SPINE «00 5.00 3400 Ny «00 6400 4.n0 4,500 1.118
“9 70 SPIN EC '00 -00 3'00 'OU 000 IUU 1.00 2'000 1.000
50 &e SREN REROMERVRN AT Low sPeED 100 5008 2.00  2:A0 - 2:00  9.00  G.n0  #.0n0 2,517
80 AVERs AND STDs DEVe OF SUBTASKS(EX 1r2¢4.) W0 40 3.9 1.8 248 o5 205 o8 242 off 5.9 1.6 2,9 1.3 3.3 1,75
TASK PILOT COMMENTS
43 2 WEAK JUST ABOVE STALL-INEFFECTIVE AFTER STALL
44 4 SORP. WARNING CONSISTED OF AIRFRAME AUEFET THAT RECAUE APGA NT
464 4 8=10KTS ABOVE STALL. ~IF THERMALLING IsFCONDUCTEnEcoanﬁNT B
44 4 STALL BUFFET THEN THE PILOT WILL TGNORE THE STALL BUFFET. NARMAL
yi 4 ‘$;2LL BUFFET SHOULD NOT GCCUR ABOVE THERMAL €PEER.
45 i AJC TENDS TO ROLL LEFT AND NOSE PITCHES DOWN AT THE STALL.
42 4 REC?VERY 1S GOODs STAL
Pt 3 L o NG hapra’y TEEDEPS3EE°T35170pn FROM A RIGHT TURN AND DIG I
A N
43 7 POREEER Fo" ARE LEST 2REAVERLIFT T0RK TROEAoRISHE FUSOR: '2ROSE-
45 1 CONTROLLED STALLS
47 2 KOT MEASURED BUT CONSIDERABLE
47 i LESS THAN 61Me
47 ? LESS THAN 61M,
47 AGGRAVATATED STALL 61-91M.
48 2 MODERATE ENTRY RATE BUT POSITIVE ENTRY
§8 g 5AEELY QUICK
8 s "BEGUATE STALL WARNING. ABRUPT NOSE SLICE FOLLOWS SOME LATERAL
39 8 OSCLLLRTIONS SUSLoTRIEr TO00 THET YOU ARE ABOUT TO.ENMCOUNTER. TH
L3 g )
38 g §§§EAT¢§§DZ.gyP P ¥§ boT%TEEEM Tgaawcgg¢ag NEAPOIE 8¥AEE AT rGl,.
AND Y NOSE FROM 55-
88 ] HAS AL ERBENESudR Y%A O N RYL OS% FROM A CROSS
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%
sxxxxxk ZEROS INDICATE NO RATING BY PILOT *kkkakxk SAILPLANE 1 DATA
PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5
5% Fe PILOTogpl?élggL?#¢NE LANDING CHAR. 5050 2o03 1.08 -gg .88
sa T C I I G
’ . . . o) .
55 i B o L A oo et pRoB bR oon ae
2% 2; EOREROE SORTRCRoCLOST ' 188 %:89 1:00  1.n0 2700
81 AVER. AND STD. DEVe OF SUBTASKS(EX 12204,) 1e3 5 1,8 1ol 143 o7 13 o7 240
TASK PILOT COMMENTS
52 4 VISIBILITY DOWN AND AFT RESTRICTED BY FUSELAGE AMD WING
53 7 48KTS V=TRIM=-SLIGHT NOSE UP TRIM CHANGE WITH SPOILER DEPLOYMENT.
23 7 MOMENTARY 4KT DECAY STICK=FREEs THEN INGREASE T0 ABOIT GSKTS=VERY 6D
4 2 AIRBRAKES SUCK GPEN
a1 2 OUTSTANDING GROUND MANEUVERABILITY
Bi g VERE ;ASY T LANE I LL
8 OVER THE NOSE VISIBILITY WEAK. SPOILERS COULD BE MORE POWERFUL.
81 e TAIL SKID RESTRICTS GROUND STEERINGs
SAILPLANFE 2 DATA
PILO
TASK DESCRIPTION OF TASKS 1 > Loy 5
51 Fo PILOT OPINe OF PLANE LANDING CHAR, 2.00 .00  2.00 .no .00
52 1. PILOT VISIBILITY 1.00  1.00  3.00 100  1.00
23 g QEREE AN RoLo ARG EASE OF MOD 380 200 198 &Ny 500
: Aol TC N B O
0 0 . o0 2.00
2% 2: EARTROD SONTRQ-RoCENy * 2:00  3:00  5:36  3:00  5:80
81 AVERs AND STD. DEV. OF SUBTASKS(EX 1'2'-') 22 9 2,0 o6 2.3 5 2.7 «@ 2,0
TASK PILOT . COMMENTS
22 2 ORBRAKES A L IT 5
I B O % GRS —,
3 H EEN$;§ETLAE$ISED$ PQOR+ _UNLOCKING OF cR R oes s
KIN AIRBRAKES T
4 4 SN RoMERT o VERE QSEN'IF UkREEING 1NE R IRARVKRS B5T%I5e Norce 1s
34 i REGUIRED To CLOSE THE AIRERAKES. "I FEEL THAT You SHOUL BE feLe
34 4 TG _SELECT AIRBRAKE RAPIOLY AND IT WILE REMAIN AY SELECTED POSITION
4 4 WHEN THE CONTROL.IS RELEASED. - SE
Sg g gegg TO HOLD AGAINST FURTHER EXTENSION WHICH I BREFER TO HOLDING WITH
35 & KIRBRAKES COULD BE_MORE EFFECTIVE
55 3 LONGITUDINAL OK -DIRECT WIND EFFECT
36 4 VERY LOW FORCE GRADIENT AND SHORT CONTROL STICK RESULTED IN OVERCMTRL.
37 3 ?EETER THAN SEILPLANE g A OL STrck RESULTED IN OVERC
& NSUEFICIENT RUDDER FOR ADEQUATE MANEUVERING.
57 5 DIRECTIONAL TAKES A LITILE €FF
31 1 253,14 INADEQUATE 'DIVE BRAKE EFFECTIVENESS. 6/ SOME CONCENTRATION
gi % #$N§¥¥§E§H§§éngklé§?Cg RRETA2NAEX Tuan AVERAGE, NO TENDENCY TO 60
e
DIVE BRAKEZ WEAK. USE OF DRAG CHUTE NOT INCLUDED IN TEST EVALUATION,
81 é FOUCHDOWN CAN BE ' ACHTEVED BUT ONLY THRU USE GF ERCESSIVE SPEEDS

N 2.8

400
4400

oA uoz

AN NI
seonses
DD DID

T 2.0

(=4
D20 N

2.
1.0
LY
30
20
20
2N

.7 2.2

DI

oH

7

AVER,

AVER.

STD DEV

STD DEV
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*kiokkak ZEROS .INDICATE NO RATING BY PLLOT #xawkxx
SAILPLANE 3 DATA

PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7 AVER, STD DEV
51 Fe PILOT QPIN: OF PLANE LANDING CHAR. 3.00 00 3.00 no 00  GeDO 3,00 3.200 400
32 1. PILOT VISIBILITY 2:00 300 100 ilco 200 %Ion 1.00  1.429  .u9%
53 3¢ GLIDE SLOPE CONTROL $e00  3.00  3.00  2er0  2.00 300 2,00 2,571  Lu9%
o4 3e AIRS. CONTROL*AIRBe EASE OF MOD, 3.00 3.00 3,00 4,00 3,00 g.oo 3400 34143 o 350
535 B+ EASE OF LAMD, AT INTENDED SPOT 300 3.00  Be00 2.0  2.00 200 2.0 2.571  J728
36 5. EASE OF CONTROLs SINK_AT TDUCH. 3000 5000 2.00 3.0 2.00 2400  5.00 2.429 495
37 8+ CONTROL DURING ROLLOUT 3:00  3.50  5.00  3.00 8,50 G400  G.00 4,000 2,375
81 AVERs AND STO. DEVs QF SUBTASKS(EX Le2eas} 247 5 2,6 oB 2,5 1.0 2.5 1aD 3ol 2.7 2.8 o7 2.3 9 2.7 1.33
TASK PILOT COMMENTS

52 3 EXCELLE

53 2 AIR BRAKES A LITTLE WEAK

23 § VERY LOW FORCE GRAGIENT RESULTS IN SOME PORPOSING PRIOR TO FLARE.

54 2 LIGHT SUCK=OPEN FORCES

54 3 VERY GOOD CONTROL: BT FAST

54 & AIRBRAKE HAS A TENDENCY AFTER BEING UNLOCKED 10 FLOAT Tg APPROX.

54 4 3(8 EXTENDED POSITION. 1 FEEL THE AIR BRAKE SHOIILL HAVE THE

54 I APAE LTS BF RRP L0 NOVERENT BUT THE “ATE BRAKE SHGOL REMAIN IN

24 3 I R B TEDoR WITH  SPOILER EXTENSION AT 5§ &

55 3 Repe ERIGHRON e TSe

85 i AIR BRAKES COULD BE MORE EFFECTIVE

56 2 EASY'TO CONTROL IN PITCH IN TURBULENCE

5§ & gEEQFLOW FORCE GRADIENT RESUYTS IN SOME VERTICAL OSCILLATION DURING

57 g RULDER FATR--AILERONS FAIR

I AKE_CONTR KWARD _TO APPLY WITHOU N ROM CONTR

34 3 BB GeRNIBRE BgAEERRPPEICATEONWQESUL e KNG oD KRR SRR a2 TSN

37 5 O N TROE “DURING ONE-OF LANDINGS:

X 6 ¥£1EMHHE§UDDES AND EAILSKID FOR DIRECTIONAL COMTROL. A STEERABLE

81 i 213,825 COULD Be IMPROVED WITH MORE POWERFUL DIVE BRAKE

Eh g EAIR S 2aay Il ChLeer OEYLANDING TOUCHES DOWN AT HIGHER SPEEDS

8t 3 EARRONEARSULS LEKE 7 . ER SPE

61 7 TR TED Y A EONTROL N’ ROLLOUT.



78

SAILPLANE 4 NATA

*kkkkkk ZFROS INDICATE NO RATING BY PLLOT *koxkkkx

AVER. STD DEV

7

PILO;

DESCRIPTION OF TASKS

TASK

ccoccoccoc

CoOooNNO
cconnNO
ces ec oo

I TN

[=I=lolaTm]l=To)

[=l=l=lek=i=t
coooooe
cee s eoee

Lalp = =gVl

[=l=l=l=]=l=la)
[elel ol ) o lon o
se 0o 0

ASE _OF MOD.
ED_SPOT
K_AT TOUCH.

END

NE LANDING CHAR.
E

4o OO
-

O eeacese

SN0
.
u

O UNOP
MNNNOUIN

1.14

¢9 3,0 13 2.7

5 245 13 343 141 2.7

N 2,5 1e3 2,3

«0

COMMENTS

AVER. AND STDe DEVe OF SUBTASKS(EX 1r2r4,)

81
TASK

PILOT

I [

. < (L)

< _Jeo = =4

= Cc<gE o0 —__

-t o W -z xF o0 T

(] Y] C = 2+ 0D AVN4ZO_ZOoU

Z> . v wog x2 0 HOZ rar

< <> Z > XrmE OO <Swodd o

a< = 0N < ~=C ¥ZZ ZZx
P~ ] Ll - LI -n00n

o a o 00 N OF Jrm=mO0
wokr O o< Q2 I JIun <«

wv) - e @ J wa>S I> wWok-OZk-eL
) i O w e WO VZaRIC OO
P} w_I ~ZE =] a0 ol I
© zV w w —a I - (STl da g
z COw - I - W vowoco o
<C =T - w -~ via Z010 T
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*krdkkx ZEROS INDICATE NO RATING BY PILOT skkksrk SAILPLANE 5 DATA

PILOT

TASK DESCRIPTION OF TASKS 1 2 3 4 5 6 7 AVER. STD DEV
51 PILOT OPIN OF PLANE LANDING CHAR. 250 4400 3.00 no .00 2400 3,00 2,900 663
52 Pl %ILOT vlé LITY 5.00  1.00  1.q0 0 200 Mo 1o iidnn  s49p
53 . ON A R E MoD 2400 3.03 2400 .38 .00 2'38 3.ng g.ugg .:gg

) B QXEE E IESL * ?NTEQDEDOGE 63°- 3:88 3!33 §:08 :ng 28§ 5:00 z:gg gi 0o ::gn

OUCH. .00 . . n .0 o0 u .

&5 2. EAREREE SURIRSL obtB T TOUC 3:88 .38 2.8 o 100 58 Gen0  Bo00D 1265
81 AVERs AND STD. DEVs OF SUBTASKS(EX 1¢214,) 2e¢2 4 2.7 «9 2,5 1.0 o0 0 o0 o 2,7 1.5 2.7 «Q 2.5 1.02
TASK pPILOT COMMENTS

52 3 EXCELLENT

53 2 cggkn gﬁE A LITTLE MORE AIR BRAKE

gg 2 GaE bk DRAG CHUTE NGT INCLUDED IN EVALUATION

gs 7 SLIGHT PITCH DOWN WITH SPEED BRAKE EXTENSION=GNQN

i 2 GOOD EXCEPT E SUCK=OPEN_FORCE ABOVE 65KTS.

55 3 EASY BUT ROLLS FOR A LONG TI E

56 2 LEXIBLE WING 00Ls PILOTs MUST FLY SMOOTHLY

57 2 LATERAL CONTROL VERY SLOW NLESS FLAPS RAISED OURING ROLLOUT. RUNDER

g7 2 EAIR- SROS WIND CAPABILITY CIMITEDs DON'T CIKE TO PUT TP FLAPS

A

81 1 CATERAL CONTROL FORCES INCREASED--UNEVEN FORCE GRADIENT

a1 3 LONG EOLLgU; gﬂgLD Iﬁgs EE% ER&SI NG ACTION. COMTINUIOUS PILOT ACTIOM

8t 3 5E§22w£§gLéA$§?Eb£E¢LSEVELSLZEtéM&*go- PROBARLY 15KT. VECTOR MAX.

Wou .

gi $ ﬁﬁREIEAL ¥aw | CONTROE ~ON GROUNDT ELA Ps AUST BE_RAISED AFTER TOUCHDAWN.

8 7 THIS LANDING WAS CONDUCTED WITH WIND ABOUT SKTS 'STRATGHT DOWN THE

81 7 RUNWAYs MY RATING wOULD LIKELY BE WCRSE(HIGHER) IN A CROSSWIND.

SAILPLANE & DATA
PILOT

TASK DESCRIPTION OF TASKS 1 P 3 n 5 6 7 AVER. STD DEV
51 Fe PILOT OPINe OF PLANE LANDING CHAR. <00 .00 2.00 .00 .00 .00 nn

52 PILOT VISIBILITY 200 gi00 §i00 1sho 1000 aehn dihp e am
53 3e GLID PE CONTROL 00 1.00 3.00 1.00 1:00 1.00 1.0 1.3 S7U5
54 3+ AIRS. CONTROL+AJRB. EASE OF MOD. .00 .00 2.00 1.r0 1,00 100 3,00 1,600 W80
95 4+ EASE ND. A7 INTENDED SPOT .00 2,00 1.00 1.n0 1.00 2.00 2.00 1,500 500
26 S« EASE OF CONTROLe SINK AT TOUCH. .00 5.00 34060 1.n0 N0 3.00 2.n0  1.R00 .300
5 6+ CONTROL DURING RoLLOU .00 5.00 1.00 1.n0 1.00 2.00 1.n0  1,%33 471
81 AVERs AND STD. DEVe OF SUBTASKSIEX 1r2se4) D 40 1,6 «5 1.7 o7 1.0 o 140 o0 1.5 o5 1,7 .7 Ll.o +60
TASK PILOT COMMENTS

52 3 EXCELLENT

gg g Eggg;ggs TO DIVE BRAKE EFFECTIVENESS IT IS EASY TO MAKE DIFFICULT

5 2 GQ0D=~POOR IF NOT GREASED WELLs VERY PO

5ﬁ 3 ExchT ET-BUT ONN wg;HTOPgILESREigéNg§TH(BRSKES NEAR THE GROUND

§9 é ?Eé; 8 oo EQCES¥ N VOTE £ ON(GOOD CHARACTERISTIC)

1 2 IR BRAKES K OPEN~-=MODERAT R .

3 : B Mem T R e R e T o meves mooii

. 23 11
B3 BEMMTELATEIO, o ot or tevrive armsern
v F G AIRSPEF
81 7 DECAY BELOW i7IAS ON FINAL APPROACH TV LETTING AIRSPEFD



*xxxkds ZEROS INDICATE NO RATING BY PILOT ##akkks
SAILPLANE 1 PATA

PILO
TASK DESCRIPTION OF TASKS 1 2 Log 4 5 6 7  AVER, STD DEV
58 111+ FLIGHT CHARAcTERISTICS IN CONVECTION 1,90 1.00 1400 .10 .00 1400 .00 1,000 .000
59 Ao ILOT INION OF Tow 1.00 1.00 1.00 o0 3,00 2.00 1.00 1.500 « 764
6 1+ EASE OF MAINTAINING POSITION 1.00 1:00 1.00 ] 3100 1.00 100 1.333 o74
6 3. NSE TO VERTICAL GCURRENTS 1:00 2.00 1000 0 3:00  2+00  2.00  1.833 .68
62 3. RELEASE 1.00 .00 2400 N0 2,00 2400 2.00 1,800 o400
82 AVER. AND STD« DEVe OF SUBTASKS(EX 1r2re.) 100 o0 1.5 25 13 o5 o0 o0 2,7 o5 1.7 o5 1.7 o5 L6 .68
TASK PILOT COMMENTS
89 g PITCH PRIMARILY-—LAT/DIR=2
NO DIFFICULTY WAS EXPERIENCED DUE TO PRESENCE OF VERTICAL CURRENTS
82 7 HAD TO USE SLIGHT FORWARD STICK FORCE DURING TOW==TRIM NOT ADEQUATE
82 7 FORCE WAZ VERY LOW HOWEVER
SAILPLANE 2 DATA
PILOT
TASK DESCRIPTION OF TASKS 1 2 3 n 5 6 7  AVER. STD DEV
8 111+ FLIGHT CHARACTERISTICS IN CONVECTION 1450 00 0 00 3.50 00 2.00 2,500 707
g . RLIgyT i obINIoN GF O 1380 %:80 3:99 oo 3:00 2:00  a:B0  S:q17 1837
. £ OF MAINTAINING POSITION 1.00  5:00  $.00 ono 3.00 5.00  4.00 2.500 .957
61 2. RESPONSE TO VERTICAL CURRENTS 5.00 $.00 3.00 o000 2500 5400 3,00 2,500 500
62 3. RELEASE 1.00 <00 2,00 ] 00 2.00  2.00 1,750 w333
82 AVER. AND STD. DEVe OF SUBTASKS(EX 1s2¢44) 1e3 05 2,5 o5 2.7 5 o0 N 2.5 o6 2,0 o0 3,0 o8 2.3 .77
TASK PILOT COMMENTS
60T To STAY WITH 1T, DIRECTIONAL MOST 0BVIOUS
&1 3 GOT_SOME TOW KOPE REBOUNDIN
BELIEVE THAT THE SAUNCY RIDE IN TURBULENCE IS CAUSED BY WING FLEX
82 3 1 WOULD RATE THE SAILPLANE ABOUT THE SAME HERE AS LN SMOOTH AIR.
SAILPLANE 3 DATA
PILOT
TASK DESCRIPTION OF TASKS 1 > y 5 6 7  AVER, STD DEV
58 111, FLIGHT CHARACTERISTICS IN CONVECTION 2.00 00 2.00 oo 00 00 3400 2.600 490
59 PILOT_OPIN Tow 780 300 380 wno 3000 .90 3.00 52.817  léar
80 Ao PILOTEORE NSt s PosiTION 2:00 3.00 5.00 .00 3:00  2.00 3.00  2.500 500
61 3. RESPONSE TO VERTICAL CURRENTS %.00 .00  5.00 «n0 3:00  3.00 3.00 2.833 «687
62 5« RELEASE 1.00 <00 5.00 of0 300  5.00  B.00 2,000 632
82 AVERs AND STD. DEVe OF SUBTASKS(EX 1r2res) 200 8 3.5 5 2.3 o5 o0 o0 247 o5 2,0 o0 2,7 o5 245 .70
TASK pILOT COMMENTS :
59 3 MODERATE CONTROL ACTIVITY REGD,
60 3 NO | PR BLEMS
60 6 ENDENCY OF NOSE TO PORPOISEs
6 L TENBENCY TO PITCH WHEN ENCOUNTERING TURBULENCE
62 3 N
82 2 NOME STICK INSTABILITY IN TURBULENCE
82 7 HIGH WORKLOAD IN RUDDERS AND AILERONS
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*xxekkk ZEROS INDICATE Mo RATING BY PLLOT *kxkhkx
SAILPLANE 4 DATA

PILO
TASK DESCRIPTION OF TASKS 1 2 Lol n 5 6 7  AVER. STD DEV
58 1. FLIGHT ?HARACTERISTICS IN CONVECTION 00  2.00  2.50 o0 .00  3.00 3,00  2.625 o415
59 NION T «00 2,00 2400 «NO «00 2400 2400 2,000 «000
60 " tASh OF MAINTAINING POSITION 00  5.00  5.p0 oF0 00 2.00 2,00 2,000 <000
51 2. RESPONSE TO VERTICAL CURRENTS 00 5:00  5.00 ] 200 200 2.00 2,000 <000
62 3. RELEASE .00 .00 3.00 <0 .00 2.00 2.00 2,333 Wt £
82 AVERs AND STDs DEV. OF SUBTASKSIEX 1r2s.,) a0 00 2,0 o0 2.3 25 o0 o0 o0 ¢0 2,0 o0 2,0 +0 241 .29
TASK PILOT COMMENTS

60 3 NO_PROBLEM AT ALL

g 3 NOISY

62 3 NO SIGNIFICANT DIFFERENCE FROM STILL AIR

SAILPLANE 5 NATA
. PILOT :

TASK DESCRIPTION OF TASKS 1 3 u 5 6 7 AVER, STD DEV
58 111, FLIGHT CHARACTERISTICS IN CONVECTION .00 .00 <00 00 .0 .00 00

59 B ? PINION OF 2:20 2:00 2:98 ono :08 $:06 2:00  3:898 i 188
&0 "1, OB HAINVAINING POSITION 2.890  3.00 00 o0 00 3400 S.00  3.000 1,223
6l 3. RESPONSE TO VERTICAL CURRENTS 5.00  5.00 00 o0 "0 3.00 3,00 +5n0

&2 3. RELEASE 1.00 .00 <00 o0 200 3.00 2.00 2.000 i
82 AVERe AND STD. DEV. OF SUBTASKS(EX 1r2r..) 107 o8 2,0 o0 o0 o0 o0 o0 o0 o0 X0 o0 3,3 142 2.5 .99
TASK PILOT COMMENTS

gg 2 3?6?5 70KTS, AT BOKTS WORSE THAN IN SMOOTH AIR, MUST FLY WITH STICK

82 2 CANNOT FLY PITCH BY PRESSUREv MUST FLY BY POSITIONs

82 3 vo ROUGH ATR  TOW WA

82 6 Al (AND ROLL RATES RRKE STAYING BEHIND TOWPLANE NIFFTCULT IN ROUGH

a2 7 LR A S POS T TIONING IS AN EASY TASK} PITCH IS DIFFICILT DUE To

b2 7 GVERCONTROL TENDENCY

SAILPLANE 6 DATA
PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 & 7  AVER, STD DEV
58 1. FLIGHT CHARACTERISTICS IN CONVECTION <00 .00 «00 .N0 W00 5.00 2,00 ong 1.2
59 i PINION OF Tou 00 3:00  2:08 o0 00 3:08  &:30  3:988 1553
&9 1. EE MAINTATNING POSITIO <00 5.00 2.00 ] <00 200 2,00 2.000 «000
3. onge TS NVERYIRL PRGARERYs 00 5.00 5:00 o0 200 5.00 .00 2,000 +000

62 S RELEASE 00 .00 2400 o0 200 2.00 2.00 2,000 000
82 AVER. AND STD. DEV. OF SUBTASKS(EX 1r2s4.) WD 40 2.0 «0 2.0 o 40 o0 40 o0 2,0 o0 2,0 o0 240 .00
TASK PILOT COMVENTS

61 3 NOT EXCESSIVE

gs g %%HEPEEU BLEEBS 8EF QUICKLY DURING PULLUP» REQUIRING PILOT ATTENTION

82 7 HIGHER_WORKLOAD THAN_ IN SMOOTH AIR» OF COURSEs BUT NO UNUSUAL

62 7 CHARACTERISTICS DUE TO TURBULENCE
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SAILPLANE 1 DATA

PILOT

TASK DESCRIPTION OF TASKS 1 _ 3
63 Be PILOT QPINION OF CIRCLING FLIGHT 1+00 1400 1.00
ol 1 OWS EED LIN 1.00 1.00 1.20 +n0
o8 g SASE SEPEQN?E%EET%E&%HE 7:06 %100 358 ing
&7 4. EPEED CONTRO 1:00 180 5.00 oo
63 AVER. AND STDe DEVe OF SUBTASKS(EX 112044) 1e3 o8 1.3 o0 1,6 o4 40
TASK PILOT COMMENTS
83 2 BEST THERMAL MANEUVERING OF ANY SAILPLANE-PERHAPS OUE TO POWERFUL
3 § 600D AILERON -- ROLL RESPONSE IN THERMALSs EASY TO MUSCLE GLIDER
8 3 CR UND_ TN, THERWALS
it AT=DIR QUALITIES EXCELLENT=VERY LOW WORKLOAP-LITTLE RUPDER RGD
a3 7 R TRIM COQRDINATIOV=EXCELLENT CONTROL HARMONY, BOT IN FORCES
83 7 AND RESPONES

SAILPLANE 2 NATA
. PILO;

TASK DESCRIPTION OF TASKS 1 2 u
63 B+ PILOT QPINION OF CIRCLING FLIGHT 1.50 1.50 2.00 .0
64 1« LOWSPEED HANDLI 2+00 2400 2.00 N0
£ £ e pRonR o oap
o7 21 EPBEL CoNTHO 1.00 1:80 .90 tno
83 AVERs AND STDe DEVe OF SUBTASKS(EX 102r44) 1.5 o5 1,3 4 2,7 .8 0

TASK PILOT COMMENTS
64 3 HAS SOME UNDESIRABLE CHARACTERISTICSs RUFFETING
0 5 FPEEtol PRECARIOUS BUE T0 STICK POSITION AET WItH LOW FORCE AND YAW
ol 5 STRING OSCILLATION
62 3 AVERAGE

3 MORE DIFFICULT THAN OTHERS
67 3 FALRLY DIFFICULT
83 i 173 RUDDER EFFECTIVENESS COULD BE IMPROVED. 4r wILL SPIRAL HANDS
Sg % OFF FOR B?NE PERIODS
8 LACK_OF DIRECTIONAL STABILITY anD DIFFICULT TURN COORDINATION
83 3 LOW RUUDER EFFECTIVENESS
83 7 HIGH WORKLOAD DUE TG RUDDER AND AILERON ACTIVITY TO KEEP SIDESLIP
83 7 NEAR ZERO=GIVES IMPRESSION OF Low DIRECTIONAL STARILIT

2

6 7
1.00 1.00
1.00 1.00
1.00 200
200 2400
1.00 2400

of 1.3 o8 1,7

6 7
2+00 4,00
3.00 4.00
500 2400
2400 300

ot 247 145 3,0

AVER,

3387

STD DEV

'STD DEV
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ZEROS 1IND ° ING SAILPLANE 3 DATA

PILO
TASK DESCRIPTION OF TASKS 1 > Lof u 5 6 7  AVER, STD DEV
3 B PIL PINION OF CIRCLING FLIGHT 2400 .00 .00 .00 J00 2.00 2.00  2.000 0ng
e 'y LGSR ML S < S I 5
- . . . o . o} n nf¢

88 & 218E“oP & NﬁgaxNe FRERALD .08 5:00 2:00 W 2:00 2.00 3.00 2000 577
67 u- SPEED CONTROL 2400 2.00 3.00 N0 2.00 2.00 3,00 2,333 471
83 AVERe AND STDs DEVe OF SUBTASKS(EX 1r2¢4,) 145 o5 2,0 oN 2.5 o5 o0 o7 240 oD 2,2 8 2,2 L8 2,1 «57
TASK PILOT COMMENTS

ol 3 PLEASANT. ALTHOUGH STICK FORCES ON THE LIGHT SIpE

65 3 O STALL=SPIN TENDENCY OBSERVED WHILE THERMALL TR

66 ki N OMBORTABLE

67 1 TEWDENCY TO PITCH IN TURBULENT THERMALS

67 3 BETTER THAN SAILPLANE 2

83 WILL OCCASIONALLY SELESTIGHTEN DURING STRONG UP-GUSTS. CAN TIGHTFN

83 2 ITSELF INTO STALL IN STRONG GUST

g ; 8QSDF58h§RéﬂMER§ﬁgﬁ%YA¢T bR ?‘ 0w TS%OR“E? HIGHER SPEFDS, RUDDER

83 7 COORDINATION AND AIRSPEED CONTROL CREATE FAIRLY HIGH woéxLoAn.

SATLPLANE 4 DATA

. PILOT
TASK DESCRIPTION OF TASKS 1 2 3 A 5 6 7 AVER, STD DEV

3 « PILOT _OPINION OF CIRCLING FLIGHT .00 .U 2.50 N0 .00 3400 0,00  2.875 74n
% RN R S BN ERoh o R Imoouh o Em
H §r 2RoE o T 00 5900 §:30 o0 A0 %.00  Zenn 2,950 s433
67 4. SBBED coNTROG .00 5.00 3.00 .0 "0 5400 .00 3.250 1,090
83 AVERe AND STDa DEVe OF SUBTASKS(EX 1r2¢4,) 0 20 2.0 o0 2.6 o8 «0 o of oN 3,2 1,1 3,2 .4 2.8 .81
TASK PILOT COMMENTS

64 3 600D

65 3 NO UNDESIRABLE CHARACTERISTICS NOTED

66 3 TENDED 10 OVERCONTROL WITH RUDDER

67 3 NOT AS_600D AS SAILPLANE 1

33 2 T DONIT FIND TRIVMER OBJECTIONABLE. WING-ROCK IS BOTHERSOME

83 2 WHENEVER BUFFET ENCOUNTERED IN GUSTY THERM

83 3 QUITE 8000 1t CIRCLING FLIGHT, THOUGH NoT AS 600n ¢algn%kﬁbe§Y1

N .
83 6 GURTS e AMBEGNT By TR CEINGE ARIFTHOR YheAbRLOPKEAr 1 OR! E
83 7 EXCESSIVE TOP AILEKON REQUIRED.
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AHeRxA ZEROS INDICATE No SAILPLANE 5 DATA

PILOT

TASK DESCRIPTION OF TASKS 1 3 u 5 6 7 AVER, STD DEV
3 . PILOT OPINION OF CIRCLING FLIGHT 2450 .00 1.00 00 W00 3400 2400 24300 748
o4 & .Itow BEED. AN gLé NG 2:30  3:00  3-00 00 200 3400 5.00 2.800 490
6 ?ALL'EPIN ?U EPT*EELITY 1.00 2400 2400 «0 0 200 1,00 1.9“ 49
6 CENTERING RMAL 3.00 3.00 00 N0 «N0 4.00 1.00 2.750 1,090
67 4: SPEED CONTROL 2400 200 1.00 N0 «00 200 4400 2.200 .

83 AVERs AND STDe DEV. OF SUBTASKS(EX 1r2144) 2.0 7 2,5 o5 1.7 5 o0 N o0 N 2,7 B 2,0 142 2.2 +89

TASK PILOT COMMENTS

3 X ELY e hscepTIBLE
62 3 NEEOrt 128

2 LOW STICK FORCE/LGL RATHER NICE FOR THERMALLING,
67 3 BRITER THAN SMACLER SPAN"GLIDERS

i ICK CANNOT BE RELEASED FOR MORE THAN A FEW SECONDS
83 3 IN STEEPLY BABKED CIRCLING FLIGHTs FAIRLY LARGECLONG. STICK INPUTS
83 3 COUED_BE MADE WITHOUT ANY CHANGE IN SPEED OR Cor FORCES,
8 3 ROCL ‘RATE AND YA BUE T AILERON MAKE THERMAL CENTERING DIFFICULT
8 é IN_SMALL ROUGH THERMAL
8 7 VERY STABLE IN BANK ANGLE BUT ATTENTION REQUIREpD TO CONTROL AIRSPFED.

SATLPLANE 6 NATA
P1LO]

TASK DESCRIPTION OF TASKS 1 P) n 5 6 7  AVER, STD DEV
63 Be PILOT OPINION OF CIRCLING FLIGHT .00 .00 2400 "0 (00 BeND  3.00 4.333 2,625
6 1+ COWSPEED HANDLING <00 4.00 100 oo 200 800 3.00 5.0 54160
£ O I T
o7 a. EpEED CONTROL 06 R:00 00 n0 100 €.00  3.n0 Lo’y ql347
83 AVER. AND STD. DEVs OF SUBTASKS(EX 1+2¢4,) 0 00 4.0 o7 o0 o0 o0 o0 o0 oD 647 149 2.7 of 4.5 2,06

TASK PILOT COMMENTS
64 2 600D EXCEPT NEAR STALL
64 3 600Dr BUFFETING IS ANNOYING
65 2 MODERA
63 3 BREAKS OFF INTO INCIPIENT SPIN EASILY
6 660
é 3 E9CPssIve PITCH FORCE CHANGE WITH BANK CHANGE
81 3 B GE L ORKLOADS TURRLLENCE CRUSES UPSETS IN_ALL THRE s

N_AL HR AX
83 7 REQUIRING LO?S OF g¥ EK AND RUDDER MOVEMENT T E ESe
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SAILPLANE 1 DATA

PILO
TASK DESCRIPTION OF TASKS 1 2 L g n ) 6 7 AVER, STD DEV
. T OP NION OF CRUISING FLIGHT 1.00 1.00 1.00 « N0 no 400 1.,n0 1,600 1,200
& © 4o ERSE 0 coNTROLLING AIRSPEED 198 e nie e gie dife 1l iger ilnge
[ . . 1] L] ] .
;g %- ERSE OF PERF., SECONDARY TASKS 1.00 1,00 1.00 « "0 2.00 200 2.00 l.sgg .gng
72 4. RIDE QUALITY 1.00 2400 4400 N0 2,00 200 200 %01 . 90
73 Se¢ EASE OF MAIN. STRAIGHT FLIGHT 1.00 2.00 1.00 N0 .00 200 1.00 400 249
84 AVERe ANU STDe DEVe OF SUBTASKSIEX 1r274,) 10 o0 1.4 5 1.8 1,2 .0 0 2.0 o) 2.4 o8 1.6 o5 1.7 «79
TASK PILOT COMMENTS
LOW 61!A +=3 ABOVE 61IAS DUE TO TRIM
23 2 BEAgLE T0 %RIM %rH SPEEDSe I.Ce ABOVE 61KTS,
70 g QQEEDLELEFDS OFF QUICKLY. HAVE TO WATCH IT.
;é g EQEDLLBU; SMALL» UNCOMFORTABLE COCKPIT DEGRADES IT
73 E
R ATTIT HANGES WITH AIPSPE
gz ; LéRGELOW %OUDE CD GEER ALLe» THE BEET FLYING OF ALL SAILPLANES
Bg ; THEY SHOULD ALL FLY THIS WAYL
8

SAILPLANFE 2 DATA

n PILOT
TASK DESCRIPTION OF TASKS 1 2 3 u 5 6 7 AVER. STD DEV
68 Ce PILOT OPINION OF CRUISING FLIGHT 1,00  2.00  2.90 N0 200  2e00 4,00 2.200 +980
23 3. BOSE O 1°¥5R9h'é%“?L“Rs EED 1200 2:00  £:00 A0 3:08 200 200 uken 4382
1 S+ EASE OF PERF. SECONDARY TASKS 1:38 1:30 .36 00 3:99 %:09 4.00 2.50 :138
72 4. ETBE SUALITY 2.00  2.00  2.00 L00 2000 200 3.00 24167 <373
73 d: BAEE OF"NAIN. STRAIGHT FLIGHT 1200 £:00  3.00 0 5000 H.00  3lo0  2.333  1:1i06
84 AVER. AND STDe DEVe OF SUBTASKS(EX 1r214,) 102 o 1.8 o5 2.0 o6 of ofl 2.8 ob 2.6 o8 3.4 5 2,2 96
TASK PILOT COMMENTS
70 3 VERY PLEASANT
71 3 DIFFICULT
2 3 600D
3 3 NO PROBLEM
73 5 DIRECTIONALLY LOOSE
73 3 NOSE WANDERS: BUT NOT SO AS TO DETRACT FROM MISSTON
8l i BOUNCY BECAUSE OF WING FLEXING.,
&4 3 VERY EASY TO CHANGE SPEEDS. NEGATIVE FLAPS RESULT In QUICK ATRSPEED
84 3 CHANGES (QUICKER THAN SAILPLANE S) WITH NO ATTITURE OP SOUND CHANGFS.
8t 3 SHISCERATURE FiAy MARE SHIP DIFFICULT FoR TRANSITIONING
-]
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SAILPLANE 3 DATA

PILO
TASK DESCRIPTION OF TASKS 1 > Log u 5 6 7  AVER. STD DEV
58 + PILOT OPINION OF CRUISING FLIGHT 1450 .00 1.50 .00 .00 400 3,00 2,600 970
29 Ce PILOLO0E 20 NTROLLING “AIRSPEE 3:00 3:00 1.00 Y] 3:00 §.00 5,00 2.333 +943
70 2+ PULL UP INTO THERMA 1.00 3,00 1,00 MY 3,00 200 200 2,000 «816
i b RIS it cecoloner mases Bl onhoooi o m SR ok e i
q. . » L] [ ] [ ° .

73 d: RA2E GR"MAIN. STRAIGHT FLIGHT 1300 3:00 1.00 0 3500 5.00  2.00 1.500 500
84 AVER. AND STD. DEV. OF SUBTASKS(EX 1r2r4.) 146 o5 2.6 140 143 o8t o0 oD 2,8 o7 2.6 o8 2.8 o5 242 .89
TASK PILGT COMMENTS

9 3 ASY TASK

3 6 GNALLE 6 TRIM TO INTERTHERMAL SPEEDS: I.Es ABOVE 80 KTS.

70 3 FEELS PLEASANT

70 5 NO_HANDS OFF» OVERCONTROLS

71 2 MUST HOLD STICK AT ALL TIMES

71 3 PLEASANT TO FLY

71 5 ANY BISTURBANCE IN PITCH REQUIPES IMMEDIATE aTTENTION

8k 1 103,04 TENDENCY TO PITCH IN TURBULENT AIR=CAN'T RELEASE STICK

a4 i WITHOUT DIVERGENCE WHETHER CIRCLING OR STRT AND LEVEL FLIGHT

a4 3 FAIRLY LARGE ATTITUDE CHANGES WITH ATRSPEED CHANGE- SATLPLANE 2 1S

84 3 BETTER IN THIS PHASE OF FLIG

54 7 BENERALLY GOOD: POOR CONTROL MARMONY AT HIGHER SPEEDS (SENSITIVE

g 7 PITCHr SLUGGISH AILERONS}.

SAILPLANE & DATA
. PILOT

TASK DESCRIPTION OF TASKS 1 > 3 u 5 6 7  AVER, STD DEV
68 Ce PILOT OPINION OF CRUISING FLIGHT 00 2.00 3.50 .00 W00 2400 2,00 24375 <650

9 1t EAEE OF CONTROLLING AIRSPEED 00 2.0 3.50 .00 200 2,00  2.00 2,375 «650
4! ASE gFAPER . SECONDARY TASKS 208 %Zgg 3:03 :23 :go 3208 2:88 gigng :5og

L . . f .

3 é: EESE SARRTN. STRATGHT FLIGHT B8 £:80 2:89 ino 98 288 3:08  %:438 433
84 AVER. AND STD. DEVe OF SUBTASKS(EX 1r2044) «0 «0 1,8 o0 3,0 5 0 o0 «0 N 2,8 7 2,2 i 2.4 72
TASK PILOT COMMENTS

WORKING AGAINST SPRING IS ANNOYING

88 3 WORKING AGAINST 2PRING 12 ANNOYING .

71 3 OCCASIONAL LACK OF COORDINATION NOTED WHILE WATCHING OTHER GLIDERS

L 3 NGISTER TRAR NMOST

8d 3 MAINLY CONCERNED WITH WORKING AGAINST ol HE FEEL SPRING

84 6 PULLUP TENDS TO PITCH UP TOO HEEH- Ij TOP OK? R uT H

84 6 OVERSHOOT, UNBANKING MAY BE DIFPICULT DUE To LAck OF Yo Rl ERon

a4 6 AT SPEEDS BELOW 40 KTS WITH FLAPS AT R

g 7 HOLBS HEADING AND SPEED"WELL: SECONDARY TASKE CAN BE ATTENDED To.
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SATLPLANF 5 NATA

_ PILAT
TASK DESCRIPTION OF TASKS 1 2 3 "
8 .+ PILOT OPINION OF CRUISING FLIGHT 1,00 3.00 1,00 wno
89 e RIEREe OF CONTROLLING 'AIRSPEED 160 3.:00  3.00 Tno
76 2. PULL UP INTO THERMAL 5.00 S.00  1.00 oo
71 3. EASE OF PERE. SECONDARY TASKS 100 &:00  1.00 n0
72 4. RIDE QUALITY 1.00 2,00 1.00 Y
73 S. EASE OF MAIN. STRAIGHT FLIGHT 1.00 .00 1.00 +h0
84 AVER. AND STDe DEVe OF SUBTASKS(EX 1r2r44) 102 ot 2,8 127 1,2 o4 o0
TASK PILOT COMMENTS
6 AT HIGH CRUISING SPEEDS, UNAMLE TO TRIM, POSITIVE [6L GIVES NOSE UP
I
oL £ TQ LARGER_KINETIC ENERGY QF GLIDER
;? H E%?TﬁULDASTI E B9 toRCRB T INBIESSENERTY 26nFROD R ask 15 very
7 2 LOPEN LOOPT »
7 3 oK
72 3 EXCELLENT
73 3 EXCECLENT
g g A TUREULERCEY IR TGS APPROACH CONFIGURATION, FULL PTLOT ATTENTION
[ 2 F1G k
o 3 18 FEQDIRED. " SLOWER ROLL RATE IS NOTICEABLE, LOT OF BUDDER ACTTV
84 3 WhS NEEDED.IN THIS PYASE OF FLIGHT.
84 7 AT 8590 PENETRATION SPEEDY QUIET EXCEPT Fnr LIGHT RATTLE IN
B4 7 WINGS: ATTENTION TO AIRSPEED(PITCH) CONTROL LEAVFS LITTLE TIME FoR
84 7 SECONDARY TASKS: TURBULENCE GAUSES CONTINUAL S¥ALL PTTCH UPSETS.
8
SAILPLANE 6 PATA
PILA
TASK DESCRIPTION OF TASKS 1 2 ! "
> cr FILOT, OB 08 ERuISL Pz TR QT R
. . o0 <00 oN0
5 EULE Up INTO ke E 00 P00 3:88 1r0
1 3+ EASE OF PERE. SECONBARY TASKS 00 100 T.00 ro
7 i+ RIBE QUALITY 200 Zi00 3090 ir0
73 B2 BROE OF WAIN. STRATGHT FLIGHT 00 1.00  2.00 a0
8% AVERs AND STD. DEVe OF SUBTASKSIEX 1r2+4.) W0 20 1.2 o8 1.8 W7 o0
TASK PILOT COMMENTS
63 3 EXCELLENT
HOULD BE VERY MODERATE IN THIS GLIDER
70 6 AIRSPFED DECREASES VERY RAPINLY
71 3 QUICK; EASY BECAUSE AF LARGE STABILITY
1 3 NOT 45 SOFT RS GLASS SHIPs NOTSY
I LARGE ATTITUUE CHANGES WITH AIRSP NOISY aT TTME
84 ? AN e A AL B OMENFES AU B "ITREETR FRIgN, T TTMES

[} 7
3.00 3.00
5.00 3.00
200 2400
4.00 4,00
200 3,00
300 2.00

ol 3.2 1.2 2.8
6 7
200 2.00
200 200
500 200
2400 2400
300 2400
200 2400

N 2.8 142 2,0

AVER,

STD DEV

STD DEV
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